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(54)  A-30912  H-type  antibiotics,  their  preparation  and  use. 

A  process  for  the  preparation  of  antibiotic  A-30912  factor 
H,  its  lower  alkyl  ether  homologs  and  the  tetrahydro  deriva- 
tives  of  its  homologs  having  the  structural  formula 

wherein  R1  is  linoleoyl  or  stearoyl  and  R  is  C1-C6  alkyl,  subject 
to  the  proviso  that  when  R  is  methyl,  R1  is  linoleoyl  character- 
ized  by  reacting  antibiotic  A-30912  factor  A  or  its  tetrahydro 
derivative  with  an  acidic  lower  alkanol. 



T h i s   i n v e n t i o n   r e l a t e s   to   A - 3 0 9 1 2   f a c t o r   H,  a  

new  a n t i b i o t i c   f a c t o r   i s o l a t e d   f r o m   t h e   A - 3 0 9 1 2   a n t i -  

b i o t i c   m i x t u r e ,   to   t h e   l o w e r   a l k y l   e t h e r   h o m o l o g s   o f  

A - 3 0 9 1 2   f a c t o r   H,  and   to   t h e   t e t r a h y d r o   d e r i v a t i v e s   o f  

t h e   h o m o l o g s   of   t h i s   new  f a c t o r .   T h e s e   n o v e l   c o m p o u n d s  

h a v e   t h e   s t r u c t u r a l   f o r m u l a   I :  

w h e r e i n   R 1  i s   l i n o l e o y l   o r   s t e a r o y l   and  R  i s   C 1 - C 6  

a l k y l ,   s u b j e c t   to   t h e   p r o v i s o   t h a t   when  R  i s   m e t h y l ,   R  

i s   l i n o l e o y l .   When  R1  i s   l i n o l e o y l  a n d   R  i s   m e t h y l ,  

t h e   c o m p o u n d   i s   A - 3 0 9 1 2   f a c t o r   H;  when  R2  i s   s t e a r o y l  

and  R  is   m e t h y l ,   t h e   c o m p o u n d   i s   t e t r a h y d r o - A - 3 0 9 1 2  

f a c t o r   H.  



T h e s e   c o m p o u n d s   a r e   p r e p a r e d   by  r e a c t i n g  

A - 3 0 9 1 2   f a c t o r   A  o r   t e t r a h y d r o   A - 3 0 9 1 2   f a c t o r   A  w i t h  

t h e   a p p r o p r i a t e   a l c o h o l .   The  t e t r a h y d r o   d e r i v a t i v e s  

can  a l s o   be  made  by  r e d u c i n g   t h e   c o r r e s p o n d i n g   l i n o -  

l e o y l   c o m p o u n d .  

The  A - 3 0 9 1 2   a n t i b i o t i c   m i x t u r e   i s   d e s c r i b e d  

by  M a r v i n ' M .   Hoehn   and   K a r l   H.  M i c h e l   in   U . S .   P a t e n t  

4 , 0 2 4 , 2 4 5 .   P r i o r   to   t h e   p r e s e n t   i n v e n t i o n ,   s e v e n  

i n d i v i d u a l   f a c t o r s   of   t h e   A - 3 0 9 1 2   m i x t u r e   had   b e e n  

r e c o g n i z e d .   T h e s e   f a c t o r s   w e r e   d e s i g n a t e d   A - 3 0 9 1 2  

f a c t o r s   A,  B,  C,  D,  E,  F,  and   G.  The  n e w l y   i s o l a t e d  

a n t i b i o t i c   s u b s t a n c e   of   t h i s   i n v e n t i o n   h a s   b e e n   d e s -  

i g n a t e d   A - 3 0 9 1 2   f a c t o r   H.  F o r   c o n v e n i e n c e   h e r e i n ,  

A - 3 0 9 1 2   f a c t o r   H  w i l l   be  a b b r e v i a t e d   A - 3 0 9 1 2 H ;   a n d  

A - 3 0 9 1 2 H ,   t h e   l o w e r   a l k y l   h o m o l o g s   of   A - 3 0 9 1 2 H ,   a n d  

t h e i r   t e t r a h y d r o   d e r i v a t i v e s   w i l l   be  c a l l e d   A - 3 0 9 l 2 H -  

t y p e   a n t i b i o t i c s .  

The  p u r p o s e   o f   t h i s   i n v e n t i o n   i s   t h e   d i s -  

c l o s u r e   of  A - 3 0 9 1 2 H - t y p e   a n t i b i o t i c s   of   f o r m u l a   I  and  a  

p r o c e s s   f o r   p r e p a r i n g   t h e m   f r o m   t h e   A - 3 0 9 1 2   f a c t o r   A  o r  
t h e   t e t r a h y d r o   A - 3 0 9 1 2   f a c t o r   A.  The  A - 3 0 9 1 2 H - t y p e  
a n t i b i o t i c s   a r e   e s p e c i a l l y   u s e f u l   as  a n t i f u n g a l  

a g e n t s .  



T h i s   i n v e n t i o n   p r o v i d e s   an  A - 3 0 9 1 2 H   a n t i -  

b i o t i c   w h i c h   has   t h e   s t r u c t u r a l   f o r m u l a :  

w h e r e i n   R1  i s   l i n o l e o y l   or   s t e a r o y l   and  R  i s   C 1 - C 6  
a l k y l ,   s u b j e c t   to   t h e   p r o v i s o   t h a t   when  R  i s   m e t h y l  
R1  i s   l i n o l e o y l .  

T h i s   i n v e n t i o n   a l s o   p r o v i d e s   a  p r o c e s s  

f o r  p r e p a r i n g   an  A - 3 0 9 1 2 H - t y p e   a n t i b i o t i c   w h i c h   h a s  

t h e   s t r u c t u r a l  f o r m u l a   I ,   as  b e f o r e   d e s c r i b e d ,   w h e r e i n  
R1  i s   l i n o l e o y l   o r   s t e a r o y l   and  R  i s   C l - C 6   a l k y l ,  

s u b j e c t   to   t h e   p r o v i s o   t h a t   when  R  i s   m e t h y l   R1  i s  

l i n o l e o y l ,   c h a r a c t e r i z e d   by  r e a c t i n g   a  c o m p o u n d   o f  

F o r m u l a   I I  



w h e r e i n   R2  i s   l i n o l e o y l   o r   s t e a r o y l  

A)  when  R2  i s   l i n o l e o y l ,   w i t h  

1)  an  a l c o h o l   o f   t h e   f o r m u l a   ROH  w h e r e i n  

R  i s   d e f i n e d   as  a b o v e ;   o r  

2)  an  a l c o h o l   o f   t h e   f o r m u l a   R3OH  w h e r e i n  
R3  i s   C2-C6  a l k y l ;  

B)  when  R   i s   s t e a r o y l ,   w i t h   an  a l c o h o l   of   t h e  

- f o r m u l a   R3OH; 

in   a  p o l a r   i n e r t   s o l v e n t   o r   in   an  e x c e s s   of   t h e   r e a c -  

t a n t   a l c o h o l   a t   0°C  to   7 0 ° C .   u n d e r   a c i d i c   c o n d i t i o n s ;  

and   when  t h e   a l c o h o l   R3OH  i s   r e a c t e d   w i t h   a  c o m p o u n d   o f  

F o r m u l a   I I   w h e r e i n   R2  i s   l i n o l e o y l ,   o p t i o n a l l y ,   r e d u c i n g  

t h e   l i n o l e o y l   g r o u p   in   t h e   r e s u l t i n g   c o m p o u n d   t o  

s t e a r o y l .  

T h i s   i n v e n t i o n   a l s o   p r o v i d e s   a  p h a r m a c e u t i c a l  

f o r m u l a t i o n   w h i c h  c o m p r i s e s   t h e   a c t i v e   i n g r e d i e n t ,   a n  



A - 3 0 9 1 2 H - t y p e   a n t i b i o t i c   w h i c h   has   t h e   s t r u c t u r a l  

f o r m u l a   I  as  b e f o r e   d e s c r i b e d ,   a s s o c i a t e d   w i t h   a  

p h a r m a c e u t i c a l l y   a c c e p t a b l e   c a r r i e r   t h e r e f o r .  

T h i s   i n v e n t i o n   a l s o   p r o v i d e s   an  A - 3 0 9 1 2 H - t y p e  

a n t i b i o t i c   w h i c h   has   t h e   s t r u c t u r a l   f o r m u l a   I  as  b e f o r e  

d e s c r i b e d   f o r   u s e   a s  a n   a n t i f u n g a l   a g e n t   f o r   t r e a t i n g  

f u n g a l   i n f e c t i o n s   in   mammals   by  t h e   a d m i n i s t r a t i o n   o f  

an  e f f e c t i v e   a m o u n t   t h e r e o f .  

The  A - 3 0 9 1 2   a n t i b i o t i c   m i x t u r e ,   f r om  w h i c h  

t h e   new  a n t i b i o t i c   f a c t o r   of   t h i s   i n v e n t i o n   can   b e  

i s o l a t e d ,   i s   p r o d u c e d   by  c u l t u r i n g   a  s t r a i n   of   A s p e r g i l l u s  

r u g u l o s u s   NRRL  8113  u n d e r   s u b m e r g e d   a e r o b i c   f e r m e n t a t i o n  

c o n d i t i o n s   as  d e s c r i b e d   in   U . S .   P a t e n t   4 , 0 2 4 , 2 4 5 .  

A n o t h e r   m e t h o d   f o r   p r e p a r i n g   A - 3 0 9 1 2 H   i s   by  c u l t u r i n g  

A s p e r g i l l u s   n i d u l a n s   v a r .   r o s e u s ,   NRRL  1 1 4 4 0 ,   to  g i v e  

t h e   A - 4 2 3 5 5   a n t i b i o t i c   m i x t u r e   and  i s o l a t i n g   A - 3 0 9 1 2 H  

f rom  t h i s ' m i x t u r e .   T h i s   p r o c e s s   i s   d e s c r i b e d   in   t h e  

c o p e n d i n g   a p p l i c a t i o n   of  L a V e r n e   D.  B o e c k   and  R a l p h   E .  

K a s t n e r   e n t i t l e d   PROCESS  OF  PRODUCING  THE  A - 3 0 9 1 2  

A N T I B I O T I C S .  

D e s c r i p t i o n   of   t h e   D r a w i n g s  

The  i n f r a r e d   a b s o r p t i o n   s p e c t r u m   of   A - 3 0 9 1 2  

f a c t o r   H  in   KBr  d i s c   i s   p r e s e n t e d   in   F i g u r e   1  of  t h e  

a c c o m p a n y i n g   d r a w i n g s .  

F i g u r e   2  of  t h e   a c c o m p a n y i n g   d r a w i n g s   s u m -  

m a r i z e d   t h e   r e l a t i v e   m o v e m e n t s   of  t h e   A - 3 0 9 1 2   f a c t o r s  

o n  t h i n - l a y e r   c h r o m a t o g r a p h y   (TLC),   u s i n g   s i l i c a   g e l  

( M e r c k - D a r m s t a d t )   a d s o r b e n t ,   an  e t h y l   a c e t a t e : m e t h a n o l  

( 3 : 2 )   s o l v e n t   s y s t e m ,   and  C a n d i d a   a l b i c a n s   b i o a u t o g r a p h y  

f o r   d e t e c t i o n .   The  a r r o w   i n d i c a t e s   t h e   d i r e c t i o n   o f  



s o l v e n t   f l o w ;   t h e  " + "   i n d i c a t e s   t h e   p o i n t   of  o r i g i n .  

The  a r e a   w h e r e   m i n o r   f a c t o r s  E ,   F ,  a n d   G  m a y  b e   s e e n   i s  

i n d i c a t e d   by  b r a c k e t i n g .   S p e c i f i c  R f   c o m p a r i s o n s  

b e t w e e n   A - 3 0 9 1 2   f a c t o r   A  a n d  m i n o r  f a c t o r s  E ,   F,   and  G 

a r e   f o u n d   in   U . S .   P a t e n t  4 , 0 2 4 , 2 4 5  ( s e e   T a b l e   I  i n  

c o l u m n   4 ) .  

D e t a i l e d  D e s c r i p t i o n  

T h i s   i n v e n t i o n  r e l a t e s  t o  n e w   a n t i f u n g a l  

a g e n t s .   T h e s e   a g e n t s   i n c l u d e   A - 3 0 9 1 2 H ,   a  n e w l y   d i s -  

c o v e r e d   f a c t o r   f r o m  t h e  A - 3 0 9 1 2  a n t i b i o t i c   m i x t u r e ,  

l o w e r   a l k y l   h o m o l o g s   of   A - 3 0 9 1 2 H   a n d   t h e   t e t r a h y d r o  

d e r i v a t i v e s   o f   t h e s e   h o m o l o g s .   T h i s   i n v e n t i o n   f u r t h e r  

r e l a t e s   to   t h e   m e t h o d  o f   u s i n g   t e t r a h y d r o - A - 3 0 9 1 2 H   a s  

an  a n t i f u n g a l   a g e n t .   The  t e t r a h y d r o   d e r i v a t i v e s   o f  

A - 3 0 9 1 2 H   and   i t s   h o m o l o g s   a r e   p r e p a r e d   b y  r e d u c t i o n   o f  

t h e s e   c o m p o u n d s .  

T h e  A - 3 0 9 1 2   a n t i b i o t i c  m i x t u r e   c a n  b e   p r e -  

p a r e d   as  d e s c r i b e d   i n  U . S .   P a t e n t   4 , 0 2 4 , 2 4 5 ,   w h i c h  i s  

i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   The  A - 3 0 9 1 2  a n t i -  

b i o t i c   m i x t u r e  c a n   a l s o   be  p r e p a r e d   by  c u l t u r i n g  

A s p e r g i l l u s   n i d u l a n s   v a r .  r o s e u s ,   NRRL  1 1 4 4 0 ,   a s  
h e r e i n   d e s c r i b e d .  

A - 3 0 9 1 2 H   i s   a  new  f a c t o r  o f   t h e  A - 3 0 9 1 2  

a n t i b i o t i c   m i x t u r e .   The  t e r m   " a n t i b i o t i c   m i x t u r e "   a s  
u s e d   in   t h e   f e r m e n t a t i o n   a r t   and   i n   t h i s   s p e c i f i c a t i o n  

r e f e r s   to   a  m i x t u r e   of   c o - p r o d u c e d   i n d i v i d u a l   a n t i -  

b i o t i c   f a c t o r s .   A s  w i l l   b e  r e c o g n i z e d   b y  t h o s e   f a m i l i a r  

w i t h   a n t i b i o t i c   p r o d u c t i o n   by  f e r m e n t a t i o n ,   t h e   r a t i o  

of   i n d i v i d u a l   f a c t o r s   p r o d u c e d   in   an  a n t i b i o t i c   m i x t u r e  

w i l l   v a r y ,   d e p e n d i n g   on  t h e   f e r m e n t a t i o n   c o n d i t i o n s  



u s e d .   U n d e r   c o n d i t i o n s   known  t h u s   f a r ,   A - 3 0 9 1 2 H   i s   a  

m i n o r   f a c t o r   in   t h e   A - 3 0 9 1 2   m i x t u r e ,   b e i n g   p r e s e n t   i n  

a m o u n t s   in   t h e   r a n g e   of   f r o m   0 . 0 1   to  1 .0   p e r c e n t   of   t h e  

t o t a l   m i x t u r e .   A n o t h e r   m i n o r   f a c t o r   of  t h e   A - 3 0 9 1 2  

m i x t u r e   has   b e e n   r e c o g n i z e d ,   b u t   has   n o t   b e e n   i s o l a t e d  

in  an  a m o u n t   s u f f i c i e n t   f o r   c h a r a c t e r i z a t i o n .   A - 3 0 9 1 2  

f a c t o r   H  i s   b e s t   s e p a r a t e d   f r o m   t h i s   f a c t o r ' b y   s i l i c a -  

g e l   TLC  u s i n g   an  e t h y l   a c e t a t e : m e t h a n o l   ( 3 : 2 )   o r   a n  

a c e t o n i t r i l e : w a t e r   ( 9 5 : 5 )   s o l v e n t   s y s t e m .   In  e i t h e r  

s y s t e m ,   t h e   m i n o r   f a c t o r   i s   more   p o l a r   t h a n   t h e   o t h e r  

A - 3 0 9 1 2  f a c t o r s .  

A.  A - 3 0 9 1 2   F a c t o r   H 

A - 3 0 9 1 2   f a c t o r   H,  t h e   n e w l y   d i s c o v e r e d   c o m -  

p o n e n t   of  t h e   A - 3 0 9 1 2   a n t i b i o t i c   m i x t u r e ,   i s   a  p o l y -  

p e p t i d e   a n t i b i o t i c   w h i c h   i s   q u i t e   s i m i l a r   to   A - 3 0 9 1 2  

f a c t o r   A.  R e c e n t l y ,   e v i d e n c e   has   shown  t h a t   A - 3 0 9 1 2  

f a c t o r   A  i s   i d e n t i c a l   to   e c h i n o c a n d i n   B  [ s e e   F.  Benz  e t  

a l . ,   H e l v .   Chim.   A c t a   57,   2 4 5 9 - 2 4 7 7   (1974)   and  S w i s s  

P a t e n t   5 6 8 , 3 8 6   ( D e r w e n t   A b s t r a c t   7 5 8 8 4 W ) ] .   A n t i b i o t i c  

SL  7 8 1 0 / F   has   a l s o   b e e n   i d e n t i f i e d   as  e c h i n o c a n d i n   B 

[ s e e   C.  K e l l e r - J u s l e n ,   e t   a l . ,   T e t r a h e d r o n   L e t t e r s   1 9 7 6  

( 4 6 ) ,   4 1 4 7 - 4 1 5 0 ,   and  B e l g i u m   P a t e n t   8 3 4 , 2 8 9   ( D e r w e n t  

A b s t r a c t   3 0 1 5 9 X ) ] .  

K e l l e r - J u s l e n ,   e t   a l . ,   p r o p o s e d   s t r u c t u r e s  2  

and  3  f o r   e c h i n o c a n d i n   B  (SL  7 8 1 0 / F ;   A - 3 0 9 1 2   f a c t o r   A) 

and  i t s   t e t r a h y d r o - d e r i v a t i v e ,   r e s p e c t i v e l y :  



2  R2  =   l i n o l e o y l :   e c h i n o c a n d i n   B 

3  R 2  =   s t e a r o y l :   t e t r a h y d r o - e c h i n o c a n d i n   B 

The  e l e m e n t a l   a n a l y s i s   of  A - 3 0 9 1 2   f a c t o r   H 

c o r r e s p o n d s   e s p e c i a l l y   w e l l   w i t h   t h e   e m p i r i c a l   f o r m u l a  

o f   C 5 3 H 8 3 N 7 O 1 6 · H 2 O   ( C a l c d . :   C,  5 8 . 3 0 ;   H,  7 . 7 9 ;   N,  8 . 9 8 ;  

O,  2 4 . 9 3 ) .  

The  i n f r a r e d   a b s o r p t i o n   s p e c t r u m   of   A - 3 0 9 1 2  

f a c t o r   H  in   KBr  d i s c   i s   shown  in   F i g u r e   1  of   t h e  

a c c o m p a n y i n g   d r a w i n g s .   The  f o l l o w i n g   c h a r a c t e r i s t i c  

a b s o r p t i o n   m a x i m a   a r e   o b s e r v e d :   2 . 9   ( v e r y   s t r o n g ) ,   3 . 4  

( s t r o n g ) ,   3 .5   ( m e d i u m ) ,   5 . 9 - 6 . 1   ( v e r y   s t r o n g ) ,   6 . 6  

( s t r o n g ) ,   6 .9   ( s t r o n g ) ,   7 . 9 - 8 . 1   ( m e d i u m ) ,   and  9 . 1  

( s t r o n g )   m i c r o n s .  

The  u l t r a v i o l e t   a b s o r p t i o n   s p e c t r a   of   A - 3 0 9 1 2  

f a c t o r   H  in   b o t h   n e u t r a l   and  a c i d i c   m e t h a n o l   e x h i b i t  

a b s o r p t i o n   m a x i m a   a t   223  nm  (ε  1 3 , 1 0 0 )   and  275  n m ,  
b r o a d   p e a k   (e  2 , 1 0 0 ) .   The  u l t r a v i o l e t   s p e c t r u m   o f  



A - 3 0 9 1 2   f a c t o r   H  in   b a s i c   m e t h a n o l   shows   a b s o r p t i o n  

m a x i m a   a t   245  nm  (e  1 4 , 7 0 0 )   and  290  nm,  b r o a d   p e a k  

(e  3 , 5 0 0 ) ,   and  a l s o   end  a b s o r p t i o n .  

The  13C  n u c l e a r   m a g n e t i c   r e s o n a n c e   s p e c t r u m  

of  A - 3 0 9 1 2   f a c t o r   H  i n   p e r d e u t e r o m e t h a n o l   shows   t h e  

f o l l o w i n g   c h a r a c t e r i s t i c s :  

δ  1 7 6 . 0 7 ,   1 7 4 . 1 5 ,   1 7 3 . 4 9 ,   1 7 2 . 5 6 ,   1 7 2 . 4 7 ,   1 6 9 . 8 8 ,  

1 5 8 . 4 5 ,   1 3 3 . 0 1 ,   1 3 0 . 9 0 ,   1 2 9 . 5 2 ,   1 2 9 . 0 4 ,   1 1 6 . 2 1 ,  

8 2 . 1 5 ,   7 7 . 0 0 ,   7 5 . 9 8 ,   7 5 . 7 1 ,   7 1 . 2 7 ,   6 9 . 5 5 ,   6 9 . 4 2 ,  

6 8 . 2 2 ,   6 2 . 4 4 ,   5 8 . 6 9 ,   5 7 . 2 5 ,   5 6 . 8 1 ,   5 6 . 0 8 ,   5 2 . 8 8 ,  

5 1 . 3 2 ,   3 9 . 0 8 ,   3 8 . 6 0 ,   3 6 . 8 9 ,   3 2 . 6 5 ,   3 0 . 7 7 ,   3 0 . 4 5 ,  

3 0 . 2 6 ,   2 8 . 1 8 ,   2 7 . 1 4 ,   2 6 . 5 5 ,   2 0 . 1 1 ,   1 9 . 6 0 ,   1 1 . 3 3 .  

A - 3 0 9 1 2   f a c t o r   H  has   t h e   f o l l o w i n g   a p p r o x i m a t e  

s p e c i f i c   r o t a t i o n s :  

[ @ ] 2 5 D  - 4 0 °   (c  0 . 5 ,   CH3OH) 

[@]25365  - 1 5 1 °   (c  0 . 5 ,   CH3OH) 

E l e c t r o m e t r i c   t i t r a t i o n  o f   A - 3 0 9 1 2   f a c t o r   H 

in  66%  a q u e o u s   d i m e t h y l f o r m a m i d e   i n d i c a t e d   t h e   p r e s e n c e  
of  a  t i t r a t a b l e   g r o u p   w i t h   a  pK a  v a l u e   of   a b o u t  1 2 . 9 0  

( i n i t i a l   pH  7 . 1 2 ) .  

A - 3 0 9 1 2   f a c t o r   H  is   s o l u b l e   in   a  v a r i e t y   o f  

o r g a n i c   s o l v e n t s   s u c h   as  m e t h a n o l ,   e t h a n o l ,   d i m e t h y l -  

f o r m a m i d e ,   d i m e t h y l   s u l f o x i d e ,   and  e t h y l   a c e t a t e ;   b u t  

i s   i n s o l u b l e   in  n o n p o l a r   o r g a n i c   s o l v e n t s   s u c h   a s  

d i e t h y l   e t h e r   and  p e t r o l e u m   e t h e r .   A - 3 0 9 1 2   f a c t o r   H 

i s   a l s o   s o l u b l e   in   a q u e o u s   s o l u t i o n s ,   e s p e c i a l l y   t h o s e  

h a v i n g   a  pH  g r e a t e r   t h a n   7 . 0 .  



A - 3 0 9 1 2   f a c t o r   H ( m o l . w t .   1073)   d i f f e r s  

f r o m   A - 3 0 9 1 2   f a c t o r   A  (mol .   w t .   1 0 5 9 )  b y  o n l y   14  m a s s  

u n i t s .   B o t h   c o m p o u n d s   a r e   v e r y   s i m i l a r  i n   p h y s i c a l -  

c h e m i c a l   p r o p e r t i e s ,   a n d  b o t h  c o m p o u n d s  p r o d u c e  

l i n o l e i c   a c i d   u p o n  h y d r o l y s i s .   A - 3 0 9 1 2 H  h a s   a n  

a d d i t i o n a l   -CH2-   w h i c h   i s   p r e s e n t   a s  - O - C H 3 ,   r e p l a c i n g  

one   of   t h e   -OH  g r o u p s  i n   t h e  c y c l i c   p e p t i d e  p o r t i o n   o f  

t h e   m o l e c u l e .  

A - 3 0 9 1 2 H   and  t e t r a h y d r o - A - 3 0 9 1 2 H   h a v e  

s t r u c t u r e s   4  and  5,  r e s p e c t i v e l y :  



B.  H o m o l o g s   of  A - 3 0 9 1 2   F a c t o r   H 

F o l l o w i n g   t h e   d i s c o v e r y   of   t h e   s t r u c t u r e   o f  

A - 3 0 9 1 2   f a c t o r   H,  t h e   f a c t   t h a t   l o w e r   a l k y l   ( C 2 - C 6 )  

e t h e r   h o m o l o g s   of   A - 3 0 9 1 2   f a c t o r , H   w o u l d   be  u s e f u l  

p r o d u c t s   b e c a m e   a p p r e c i a t e d .   P r i o r   to   t h i s   t i m e ,   t h e  

l o w e r   a l k y l   e t h e r   d e r i v a t i v e s   of   A - 3 0 9 1 2   f a c t o r   A  w h i c h  

had   b e e n   p r e p a r e d   w e r e   n o t   r e c o g n i z e d   as  h a v i n g   a  

u s e f u l   p u r p o s e   and  w e r e   p r e p a r e d   o n l y   as  s t r u c t u r e  

d e t e r m i n a t i o n   t o o l s .   The  l o w e r   a l k y l  e t h e r   h o m o l o g s   o f  

A - 3 0 9 1 2   f a c t o r   H  a r e   p r e p a r e d   f rom  A - 3 0 9 1 2   f a c t o r   A .  

A - 3 0 9 1 2   f a c t o r   A  may  be  p r o d u c e d   by  f e r m e n -  

t a t i o n   o f :   1)  a  s t r a i n   of   A s p e r g i l l u s   r u g u l o s u s   NRRL 

8113  as  d e s c r i b e d   in   U . S .  P a t e n t   4 , 0 2 4 , 2 4 5 ;   2)  a  

s t r a i n   of   A s p e r g i l l u s   n i d u l a n s   NRRL  8112  as  d e s c r i b e d  

in  U . S .   P a t e n t   4 , 0 2 4 , 2 4 6 ;   3)  a  s t r a i n   of   A s p e r g i l l u s  

n i d u l a n s   v a r .   e c h i n u l a t u s   A - 3 2 2 0 4 ,   NRRL  3860  as  d e s c r i b e d  

in  S w i s s   P a t e n t   5 6 8 , 3 8 6 ;   or   4)  a  s t r a i n   of   A s p e r g i l l u s  

r u g u l o s u s   NRRL  8039  as  d e s c r i b e d   in   B e l g i a n   P a t e n t  

8 3 4 , 2 8 9 .  

A n o t h e r   m e t h o d   f o r   p r e p a r i n g   A - 3 0 9 1 2   f a c t o r  

A  by  f e r m e n t a t i o n   of   A s p e r g i l l u s   n i d u l a n s   v a r .   r o s e u s  

NRRL  1 1 4 4 0   i s   d e s c r i b e d   in   t h e   c o - p e n d i n g   B o e c k   e t   a l .  

a p p l i c a t i o n .  

C.  P r e p a r a t i o n   of   A - 3 0 9 1 2   F a c t o r   H 

A - 3 0 9 1 2   f a c t o r   H  i s   i s o l a t e d   f r o m   t h e   A - 3 0 9 1 2  

a n t i b i o t i c   m i x t u r e .   The  A - 3 0 9 1 2   m i x t u r e   can   be  p r e -  

p a r e d   as  d e s c r i b e d   in   U . S .   P a t e n t   4 , 0 2 4 , 2 4 5 .  

A l t e r n a t i v e l y ,   A - 3 0 9 1 2   f a c t o r   H  can   b e  

i s o l a t e d   f r o m   t h e   A - 4 2 3 5 5   m i x t u r e .   A - 4 2 3 5 5   m i x t u r e   i s  



p r e p a r e d   by  c u l t u r i n g   a  new  v a r i e t y   of   A s p e r g i l l u s  

n i d u l a n s ,   named   A.  n i d u l a n s   v a r .   r o s e u s ,   as  h e r e i n  

d e s c r i b e d .   T h i s   c u l t u r e   h a s   b e e n   d e p o s i t e d   and   made  a  

p a r t   of   t h e   s t o c k   c u l t u r e   c o l l e c t i o n   o f   t h e   N o r t h e r n  

R e g i o n a l   R e s e a r c h   C e n t e r   U . S .   D e p a r t m e n t   of   A g r i c u l t u r e ,  

A g r i c u l t u r a l   R e s e a r c h ,   P e o r i a ,   I l l i n o i s   6 1 6 0 4 ,   f r o m  

w h i c h   i t   i s   a v a i l a b l e   to   t h e   p u b l i c   u n d e r   t h e   n u m b e r  

NRRL  11440.  A  sample  of  the  same  mic roorgan i sm  has  b e e n  

d e p o s i t e d   in  the  c u l t u r e   c o l l e c t i o n   of  the  American  Type  C u l t u r e  

C o l l e c t i o n   on  5th  June  1980  under  the  number  ATCC  %0600. 

T a x o n o m y   of   A s p e r g i l l u s   n i d u l a n s   v a r .   r o s e u s  

The  A s p e r g i l l u s   n i d u l a n s   v a r .   r o s e u s   c u l t u r e  

w h i c h   i s   u s e f u l   f o r   p r o d u c i n g   t h e   A - 3 0 9 1 2   a n t i b i o t i c s  

was  s t u d i e d   and  c h a r a c t e r i z e d   by  Thomas   H.  S a n d s   of   t h e  

L i l l y   R e s e a r c h   L a b o r a t o r i e s .  

F o r   c o n v e n i e n c e   h e r e i n ,   t h i s   new  c u l t u r e   w i l l  

be  c a l l e d   c u l t u r e   A 4 2 3 5 5 .   The  t a x o n o m i c   b a s i s   u p o n  
w h i c h   t h i s   c u l t u r e   i s   c l a s s i f i e d   as  a  new  v a r i e t y   o f  

A s p e r g i l l u s   n i d u l a n s   i s   d i s c u s s e d   in   t h e   f o l l o w i n g  

p a r a g r a p h s .   In  t h i s   d i s c u s s i o n ,   t h e   t e r m s   " I S C C - N B S "  

r e f e r   to   c o l o r   n a m e s   b a s e d   on  t h e   ISCC-NBS  m e t h o d   (K .  

L.  K e l l y   and   D.  B.  J u d d ,   "The   ISCC-NBS  M e t h o d s   o f  

D e s i g n a t i n g   C o l o r s   and   A  D i c t i o n a r y   of   C o l o r   N a m e s , "  

U . S .   D e p a r t m e n t   o f   C o m m e r c e ,   C i r c .   553 ,   W a s h i n g t o n ,  

D . C . ,   1 9 5 5 ) .   The  t e r m   " M a e r z   and  P a u l "   r e f e r s   to   c o l o r  

b l o c k s   d e s c r i b e d   by  A.  M a e r z   and  M.  R.  P a u l   in   " D i c t i o n a r y  
of   C o l o r , "   M c G r a w - H i l l   Book  C o m p a n y ,   New  Y o r k ,   N . Y . ,  
1 9 5 0 .  

C o m p a r i s o n s   a r e   b a s e d   on  t h e   work   of   K.  B .  

R a p e r   and  D.  I .   F e n n e l ,   "The   Genus   A s p e r g i l l u s , "  
W i l l i a m s   and  W i l k i n s ,   1 9 6 5 .  



C u l t u r e   A42355  a t t a i n s   a  d i a m e t e r   of   14  mm  i n  

s e v e n   d a y s   and  35  mm  in  2 1  d a y s   when  g r o w n   on  C z a p e k ' s  

s o l u t i o n   a g a r   a t   25°C .   The  c o l o n y   s u r f a c e   i s   r a d i a l l y  

b u c k l e d ,   c o n v e x   a n d  i n i t i a l l y   v e l u t i n o u s   to   s l i g h t l y  

f l o c c o s e .   The  s u r f a c e   a p p e a r a n c e   c h a n g e s   w i t h   age  d u e  

to   t h e   f o r m a t i o n   o f  a   p i n k  e x u d a t e   t h a t ,  a f t e r   d r y i n g  

o c c u r s ,   r e s u l t s   in   a  p o c k e d   s u r f a c e .   The  m a r g i n   i s  

s t r o n g l y   c r e n a t e   t o  l o b a t e  a n d   s h a r p l y   d e l i n e a t e d ,  

s h o w i n g   o n l y  s c a n t   p e r i p h e r a l   s u b s u r f a c e   g r o w t h .   A s  

t h e  c o l o n y   a g e s ,   p i g m e n t   v a r i a t i o n   c a u s e s   a  z o n a t e  

e f f e c t .   The  r e v e r s e   s u r f a c e   a p p e a r s   c o n c a v e   and   i n  

c o n t a c t   w i t h   t h e   a g a r   o n l y   in   t h e   p e r i p h e r y .   A  p i n k  

s o l u b l e   p i g m e n t   i s   p r o d u c e d .   The  m y c e l i a l   mat   i s   v e r y  

t o u g h   and  p r o d u c e s   no  d i s t i n c t i v e   o d o r .   P i g m e n t a t i o n  

in   y o u n g   c o l o n i e s   i s   i n f l u e n c e d   by  i m m a t u r e  c o n i d i a  

w h i c h   a r e   l i g h t   g r e e n i s h   y e l l o w   (ISCC-NBS  101  and  M a e r z  

and  P a u l   1 1 - K - 1 ) .   T h i s   c o l o r   e v e n t u a l l y   i s   c o n f i n e d   t o  

t h e  c o l o n y   p e r i p h e r y .   A f t e r   10  d a y s ,   s u b s p h e r i c a l  

m a s s e s   of   h u l l e   c e l l s   e n c r u s t i n g   b l a c k i s h   p u r p l e  

c l e i s t o t h e c i a   a r e   s c a t t e r e d   t h r o u g h o u t   t h e   c o l o n y  b u t  

a r e   m o s t   n o t i c a b l e - c l u s t e r e d   in   t h e   c e n t e r .   In   21  

d a y s ,   t h e   n a r r o w ,   s l i g h t l y   f l a t t e n e d   m a r g i n   i s   g r a y i s h  

.  g r e e n i s h   y e l l o w   ( ISCC-NBS  1 0 5  a n d   Maerz   and  P a u l  

1 2 - 1 - 2 ) .   I n s i d e   t h i s   m a r g i n ,   t h e   c o l o n y   i s - m o d e r a t e  

y e l l o w i s h   p i n k   ( ISCC-NBS  29  and  Mae rz   and   P a u l   1 1 - A - 6 ) ,  

and   t h e   c o l o r   i s   i n f l u e n c e d   by  t h e   e x u d a t e .   A f t e r   2 1  

d a y s ,   t h e   c e n t e r   i s   d a r k e n e d  b y   g r a y i s h   g r e e n   c o n i d i a  

and   h u l l e - c e l l - e n c r u s t e d   b l a c k i s h   p u r p l e   c l e i s t o t h e c i a .  

The  r e v e r s e   r a n g e s   f rom  l i g h t   b r o w n   ( ISCC-NBS  57  a n d  

Maerz   and  P a u l   1 3 - A - 7 )   to  m o d e r a t e   r e d d i s h   b r o w n  



(ISCC-NBS  4 3  a n d   M a e r z   a n d  P a u l   6 - F - 9 ) .   I n  t h r e e   w e e k s  

or  m o r e ,   t h e   r e v e r s e   i s   in   s h a d e s  o f  v e r y   d a r k   p u r p l e ,  

n e a r l y   b l a c k .  

The  c o n i d i a l   h e a d   a t   f i r s t   i s   r a d i a t e  a n d  

b r i g h t   y e l l o w   and   t h e n   b e c o m e s   d a r k   g r e e n   a n d  t i g h t l y  

c o l u m n a r .   When  m a t u r e ,   h e a d s   r a n g e   f r o m   9 3 . 4   µ  t o  

1 1 6 . 7  µ   l o n g   and   h a v e   a n  a v e r a g e   s i z e  o f  1 0 6   µ  x  47  µ .  

The  v e s i c l e   i s   s o m e w h a t  s p a t h u l a t e  t o   p y r i f o r m e   a n d ,  

l i k e   t h e   c o n i d i o p h o r e ,   i s   l i g h t   b r o w n .   V e s i c l e s   a r e  

f e r t i l e   o v e r   t h e   u p p e r   t w o - t h i r d s   a n d  r a n g e   i n   s i z e  

f r o m   10  to   1 2  µ   x  8  t o   1 0  µ   ( a v e r a g e  s i z e   9 . 2  µ   x  

1 1 . 3   µ ) .   C o n i d i o p h o r e s   a r e   s i n u o u s ,  s m o o t h   and   r e l -  

a t i v e l y   t h i c k - w a l l e d .   They   r a n g e   in   l e n g t h  f r o m   88  µ 

to  112  µ  ( a v e r a g e   101  µ ) .   A l t h o u g h   t h e y   r a n g e   in   w i d t h  

f rom  4  to   6  µ,  m o s t   a r e   6  µ  w i d e .  

S t e r i g m a t a   a r e   b i s e r i a t e ,   h y a l i n e   to   l i g h t  

b r o w n   and  a r e   s m o o t h - w a l l e d .   P r i m a r y   s t e r i g m a t a   a r e  

n e a r l y   c u n e i f o r m .   They   a r e   f rom  6 . 3  µ   to   1 0 . 3   µ  l o n g  

and  f rom  2  µ  to   3  µ   w i d e   a t   t h e i r   w i d e s t   p o i n t   ( a v e r a g e  

s i z e :   9 . 3  µ   x  2 . 7   µ ) .   S e c o n d a r y   s t e r i g m a t a   a r e   b e t w e e n  

o v o i d   and  o b p y r i f o r m   and   r a n g e   f rom  5 . 5  µ   t o  1 1 . 0  µ   x  
f rom  2 . 4  µ   to   3 . 2  µ   ( a v e r a g e   s i z e :   9 . 9  µ   x  2 . 9   µ ) .  

C o n i d i a   a r e   g l o b o s e ,  d e l i c a t e l y  r o u g h e n e d   to   e c h i n u l a t e  

and  d a r k   g r e e n .   T h e y  r a n g e   f r o m   2 .4   to   4 . 0  µ   a n d  

a v e r a g e   3 . 2  p   in   d i a m e t e r .  

On  m a l t - e x t r a c t   a g a r   a t  3 5 ° C ,   a  14-mm  d i a m e t e r  

c o l o n y   i s   p r o d u c e d   in   s e v e n  d a y s .   The  c o l o n y   d i a m e t e r  

w i l l  a c h i e v e   30  mm  in   21  d a y s .   I n i t i a l l y ,   t h e   c o l o n y  
c o n s i s t s   o f   w h i t e   a e r i a l   h y p h a e .   C o n i d i a t i o n   o c c u r s  i n  

t h e   f i r s t  w e e k ,   and   t h e   r e l a t i v e l y   f l a t ,   v e l u t i n o u s ,  



c r e n a t e   c o l o n y   b e c o m e s   d a r k   y e l l o w i s h   g r e e n   ( I S C C - N B S  

137  and  M a e r z   and  P a u l   2 4 - J - 6 ) .   The  c o l o n y   a p p e a r s  

z o n a t e   due  to   c o n c e n t r i c   r i n g s   of   y e l l o w   s p h e r i c a l  

m a s s e s   of   h u l l e   c e l l s   t h a t   s u r r o u n d   or   e n c r u s t   d a r k  

p u r p l e   c l e i s t o t h e c i a .   The  c o n i d i o g e n o u s   s t a t e   o n  

m a l t - e x t r a c t   a g a r   r e s e m b l e s   t h a t   s t a t e   on  C z a p e k ' s  

s o l u t i o n   a g a r   e x c e p t   f o r   d i m e n s i o n s .  

C o n i d i a l   h e a d s   r a n g e   in   l e n g t h   f rom  1 0 0  p   t o  

1 7 0  µ   and  a v e r a g e   1 3 8  µ   x  50  µ   in   s i z e .   C o n i d i o p h o r e s  

a r e   f r o m   1 0 0  µ   to   2 1 0  µ   l o n g   ( a v e r a g e   182  µ)  and  a r e   6 

µ  w i d e .   V e s i c l e s   a r e   f rom  8 µ  to   1 2  µ   x  f rom  6 µ  to   12  

µ  ( a v e r a g e   s i z e :   1 2  µ   x  9 .2   µ ) .   P r i m a r y   s t e r i g m a t a   a r e  

f r o m   5 . 5  µ   to   8 . 7  µ   x  2 . 4  µ   to   4 . 0  µ   ( a v e r a g e   s i z e :   7 . 2  

µ  x  6 .6   µ ) .   S e c o n d a r y   s t e r i g m a t a   a r e   5 . 5  p   t o  1 0 . 3  µ   x  

2 . 0  µ   to   3 . 6  µ   ( a v e r a g e   s i z e :   7 . 4  µ   x  3 .5   µ ) .   C o n i d i a  

a r e   f r o m   2 .3   to   3 .2   µ ,  b u t   a v e r a g e   3 .2   µ,  in  d i a m e t e r .  

The  a s c o g e n o u s   s t a t e   i s   s i m i l a r   on  b o t h  

a g a r s .   N u m e r o u s   d a r k   p u r p l e   c l e i s t o t h e c i a  a r e  e n c r u s t e d  

w i t h   g l o b o s e   to  s u b g l o b o s e ,   t h i c k - w a l l e d ,   h y a l i n e - t o -  

p a l e - y e l l o w  h ü l l e   c e l l s   w h i c h   a r e   f r o m   1 2 . 6   µ  t o   1 8 . 2  µ  

in   d i a m e t e r   ( a v e r a g e   s i z e :   1 5 . 3   µ ) .   C l e i s t o t h e c i a   a r e  

g l o b o s e   t o  s u b g l o b o s e   and  h a v e   w a l l s   up  to  t h r e e  

l a y e r s   t h i c k ,   t h e   o u t e r   l a y e r   c o n s i s t i n g   of   p s e u d o -  

p a r e n c h y m a t o u s   c e l l s .   C l e i s t o t h e c i a   r a n g e   in   d i a m e t e r  

f r o m   1 4 0  µ   to   800  µ,  b u t   a r e   m o s t l y   1 6 5  µ   to   2 5 0  µ   w i t h  

an  a v e r a g e   d i a m e t e r   of  2 2 9  µ .   The  e i g h t - s p o r e d   h y a l i n e  
a s c i   a r e   g l o b o s e   to   s u b g l o b o s e   o r   i r r e g u l a r l y   e l l i p s o i d a l .  

When  g l o b o s e ,   t h e y   a r e   9 . 2  p   in   d i a m e t e r   w i t h   l i t t l e  

d e v i a t i o n   f rom  t h i s   s i z e .   E l l i p s o i d a l  a s c i   a r e   9 . 3  µ   x  

8 . 3  µ .   A s c o s p o r e s   a r e   o r a n g e - r e d   p i g m e n t e d ,  g l o b o s e   i n  



t h e   s u r f a c e   v i e w   and   l e n t i c u l a r   in   t h e   l a t e r a l   v i e w .  

Two  d e l i c a t e l y   p l e a t e d ,   e n t i r e ,   p a r a l l e l   e q u a t o r i a l  

c r e s t s   a r e   s e e n   in   t h e   l o n g   a x i s   o f   t h e   l e n t i c u l a r  

v i e w .   In  t h e   s u r f a c e   v i e w ,   a  s i n g l e   c r e s t   i s   s e e n  

p e r i p h e r a l   to   t h e   m a i n   s p o r e   b o d y   w h i c h   i s   s m o o t h   a n d  

of   b i v a l v e   c o n s t r u c t i o n .   T h e  c r e s t   i s   0 .5   µ  w i d e ;   t h e  

s p o r e   body   i s   4 . 4   µ  in   d i a m e t e r .   The  a v e r a g e  l e n t i c u l a r  

v i e w   s i z e   i s   4 . 7  µ   x  3 . 7   µ .  

Y e l l o w i s h   g r e e n   r u g u l o s e   c o n i d i a ,   c o l u m n a r  

c o n i d i a l   h e a d s ,   s m o o t h - w a l l e d   l i g h t   b r o w n   c o n i d i o p h o r e s  

and   v e s i c l e s ,   b i s e r i a t e   s t e r i g m a t a   and   t h e  p r o d u c t i o n  

of   g l o b o s e ,   t h i c k - w a l l e d   h u l l e   c e l l s  p l a c e   A42355   i n  

t h e   A s p e r g i l l u s   n i d u l a n s   g r o u p .   T h e s e   c h a r a c t e r i s t i c s ,  

c o m b i n e d   w i t h   t h e   f a c t   t h a t   t h e   c u l t u r e   h a s   an  a s c o g e n o u s  

s t a t e   in   w h i c h   d a r k   p u r p l e   g l o b o s e   c l e i s t o t h e c i a   a r e  

c l o s e l y   a s s o c i a t e d   w i t h ,   or  e v e n  e n c r u s t e d   w i t h ,  

h u l l e   c e l l s   (as  a b o v e )   and  h a s   o r a n g e - r e d   l e n t i c u l a r  

a s c o s p o r e s   w h i c h   a r e  a d o r n e d   w i t h   two  p l e a t e d ,   p a r a l l e l  

e q u a t o r i a l   c r e s t s ,   p l a c e   A42355  i n   t h e   g e n u s   E m e r i c e l l a ,  

t h e   p e r f e c t   s t a t e   o f   t h e   A.  n i d u l a n s   g r o u p .  

A42355   d o e s   n o t   f u l l y   f i t   t h e  d e s c r i p t i o n   o f  

any  of  t h e   p u b l i s h e d   s p e c i e s   or   v a r i e t i e s   in   t h e   A .  

n i d u l a n s   g r o u p .   The  s p e c i e s   m o s t   s i m i l a r   to   A42355  i s  

A.  n i d u l a n s  ( E i d a m )   W i n t . ,   b a s e d   on  t h e   t y p e   c u l t u r e  

WB187  (NRRL  1 8 7 ) .   T h e s e   c u l t u r e s   a r e   s i m i l a r   in   c o l o r  

and  a s c o s p o r e   t y p e ,   b u t   d i f f e r   i n  c r e s t   w i d t h .   C l e i s t o -  

t h e c i a   a r e   s i m i l a r ,  b u t   t h e   w a l l   of   A42355   i s   a  m u l t i -  

l a y e r   of   c e l l s   i n s t e a d   of   a  s i n g l e  l a y e r .   B o t h   c u l -  

t u r e s   e x h i b i t   a  y e l l o w   g r e e n ,   p r e d o m i n a n t   c o n i d i a l  

s t a g e   on  m a l t - e x t r a c t   a g a r ,   b u t   t h e   a s c o g e n o u s   s t a t e   o f  

A42355  i s   more   s t r o n g l y   e v i d e n t   t h a n   i s   t h a t   o f  t h e  



t y p e   c u l t u r e   w h e r e   i t  i s   p a r t i a l l y   o v e r g r o w n   and  i s  

d u l l y   p i g m e n t e d .   In  b o t h   c u l t u r e s ,   t h e   h y p h a e ,  

c o n i d i o p h o r e s   and  v e s i c l e s   a r e   s m o o t h - w a l l e d ,   w i t h o u t  

e n c r u s t m e n t ;   h o w e v e r ,   t h e  v e s i c l e   of   A42355   i s   s p a t h u l a t e  

to  p y r i f o r m e ,   w h e r e a s   t h e   v e s i c l e  o f   A.  n i d u l a n s   i s -  

h e m i s p h e r i c a l .   C o l o n i e s  o f   A42355  a n d  A .   n i d u l a n s   w h e n  

g r o w n   on  C z a p e k ' s   s o l u t i o n   a g a r   d i f f e r   in   g r o w t h   r a t e ,  

e x u d a t e   p r o d u c t i o n ,   a b u n d a n c e   and  s i z e   of   c o n i d i a l  

h e a d s   and  in   m o s t   o t h e r   m e a s u r e d   d i m e n s i o n s .  

A l t h o u g h   t h e r e   a r e   s i m i l a r i t i e s   b e t w e e n  

A42355   and  A . - n i d u l a n s   (E idam)   W i n t . ,   t h e r e   a r e   s u f -  

f i c i e n t   s i g n i f i c a n t   d i f f e r e n c e s   t h a t   A42355   i s   c o n -  

s i d e r e d   a  n e w  v a r i e t y   w h i c h   has   b e e n   d e s i g n a t e d   A .  

n i d u l a n s   v a r .   r o s e u s .  

C u l t i v a t i o n   of   A .  r u g u l o s u s   NRRL  8 1 1 3  

C u l t i v a t i o n   c o n d i t i o n s   f o r   A .  r u g u l o s u s   NRRL 

8113  a r e   d e s c r i b e d   in   U . S .   P a t e n t   4 , 0 2 4 , 2 4 5 .  

C u l t i v a t i o n   of   A.  n i d u l a n s   v a r .   r o s e u s  

The  c u l t u r e   med ium  u s e d   to   g r o w   A s p e r g i l l u s  

n i d u l a n s   v a r .   r o s e u s   can   be  a n y  o n e   of   a  n u m b e r   o f  

m e d i a .   F o r   e c o n o m y   in  p r o d u c t i o n ,   o p t i m a l   y i e l d   a n d  

e a s e  o f   p r o d u c t   i s o l a t i o n ,   h o w e v e r ,   c e r t a i n   c u l t u r e  

m e d i a   a r e   p r e f e r r e d .   T h u s ,   f o r   e x a m p l e ,   a  p r e f e r r e d  

c a r b o n   s o u r c e   in   l a r g e - s c a l e   f e r m e n t a t i o n   i s   c o t t o n s e e d  

o i l   or   g l u c o s e ,   a l t h o u g h   m o l a s s e s ,   s t a r c h ,   d e x t r i n ,  

l a c t o s e ,   s u c r o s e ,   m a l t o s e ,   g l y c e r o l ,   f a t t y   a c i d s   a n d  

t h e   l i k e   m a y b e   u s e d .   P r e f e r r e d   n i t r o g e n   s o u r c e s   a r e  

e n z y m e - h y d r o l y z e d   c a s e i n ,   s o y b e a n   m e a l   and  s o l u b l e   m e a t  



p e p t o n e ,   a l t h o u g h   d i s t i l l e r ' s   g r a i n s ,   n i t r a t e   s a l t s ,  

m o n o s o d i u m   g l u t a m a t e   and  t h e   l i k e   may  be  u s e d .   N u t r i e n t  

i n o r g a n i c   s a l t s   can   be  i n c o r p o r a t e d   in   t h e   c u l t u r e  

m e d i a .   T h e s e   i n c l u d e  t h e   c u s t o m a r y   s o l u b l e  s a l t s  

c a p a b l e   of  y i e l d i n g   s o d i u m ,   m a g n e s i u m ,   z i n c ,   i r o n ,  .  

c a l c i u m ,   a m m o n i u m ,   c h l o r i d e ,   c a r b o n a t e ,   s u l f a t e ,  

n i t r a t e ,   p h o s p h a t e   and  t h e   l i k e .  

E s s e n t i a l   t r a c e   e l e m e n t s   n e c e s s a r y   f o r   t h e  

g r o w t h   and  d e v e l o p m e n t   of   t h e   o r g a n i s m   s h o u l d  a l s o   b e  

i n c l u d e d   in   t h e   c u l t u r e   m e d i u m .   Such   t r a c e   e l e m e n t s  

c o m m o n l y   o c c u r   as  i m p u r i t i e s   i n   o t h e r   c o n s t i t u e n t s   o f  

t h e   med ium  i n  a m o u n t s   s u f f i c i e n t   t o  m e e t   t h e   g r o w t h  

r e q u i r e m e n t s   of   t h e  o r g a n i s m .  

I t   may  be  n e c e s s a r y   t o   add   s m a l l   a m o u n t s  

( i . e . ,   0 .2   m l / L )   o f   an  a n t i f o a m   a g e n t   s u c h   as  p o l y - .  

p r o p y l e n e   g l y c o l   to   l a r g e - s c a l e  f e r m e n t a t i o n   m e d i a   i f  

f o a m i n g   b e c o m e s   a  p r o b l e m .  

F o r   p r o d u c t i o n   of   a  s u b s t a n t i a l   q u a n t i t y   o f  

t h e   A - 3 0 9 1 2   a n t i b i o t i c   m i x t u r e ,   s u b m e r g e d   a e r o b i c  

f e r m e n t a t i o n   in   t a n k s  i s   p r e f e r r e d .   S m a l l   q u a n t i t i e s  

o f - t h e   A - 3 0 9 1 2   a n t i b i o t i c   m i x t u r e   m a y  b e   o b t a i n e d   b y  

s h a k e - f l a s k   c u l t u r e .   B e c a u s e  o f  t h e   t i m e  l a g   i n   a n t i -  

b i o t i c   p r o d u c t i o n   c o m m o n l y   a s s o c i a t e d   w i t h   i n o c u l a t i o n  

o f   l a r g e   t a n k s   w i t h   t h e   s p o r e   f o r m  o f   t h e   o r g a n i s m ,   i t  

i s   p r e f e r a b l e   t o  u s e   a  v e g e t a t i v e   i n o c u l u m .   T h e  

v e g e t a t i v e   i n o c u l u m   i s   p r e p a r e d   b y  i n o c u l a t i n g   a  s m a l l  

v o l u m e   of  c u l t u r e  m e d i u m   w i t h   t h e   s p o r e   fo rm  o r   m y c e l i a l  

f r a g m e n t s   o f  t h e   o r g a n i s m   t o   o b t a i n   a  f r e s h ,   a c t i v e l y  

g r o w i n g   c u l t u r e   o f   t h e  o r g a n i s m .   The  v e g e t a t i v e  
i n o c u l u m   i s   t h e n   t r a n s f e r r e d   to   a  l a r g e r   t a n k .   T h e  



medium  u s e d   f o r   t h e   g r o w t h   of  t h e   v e g e t a t i v e   i n o c u l u m  

can  be  t h e   same  as  t h a t   u s e d   f o r   l a r g e r   f e r m e n t a t i o n s ,  

b u t   o t h e r   m e d i a   can   a l s o   be  u s e d .  

A.  n i d u l a n s   v a r .   r o s e u s   can   be  g r o w n   a t   t e m -  

p e r a t u r e s   b e t w e e n   20°  and  43°C;   t h e   o r g a n i s m   g r o w s   b e s t  

a t   t e m p e r a t u r e s   of   3 0 - 3 7 ° C .   Op t imum  p r o d u c t i o n   of   t h e  

A - 3 0 9 1 2   a n t i b i o t i c   m i x t u r e   o c c u r s   a t   t e m p e r a t u r e s   3 0 ° C .  

As  i s   c u s t o m a r y   in   a e r o b i c   s u b m e r g e d   c u l t u r e  

p r o c e s s e s ,   s t e r i l e   a i r   i s   b l o w n   t h r o u g h   t h e   c u l t u r e  

m e d i u m .   F o r   e f f i c i e n t   a n t i b i o t i c   p r o d u c t i o n ,   t h e r e  

s h o u l d   be  s u f f i c i e n t   a e r a t i o n   and  a g i t a t i o n   to   m a i n t a i n  

a  d i s s o l v e d   o x y g e n   l e v e l   of   a t   l e a s t   40%  of   a i r   s a t -  

u r a t i o n   a t   a t m o s p h e r i c   p r e s s u r e .   A g i t a t i o n   i s   a l s o  

h e l p f u l   in   b r e a k i n g   up  t h e   t h i c k   and  h e a v y   c u l t u r e  

g r o w t h   d u r i n g   t h e   f e r m e n t a t i o n .  

P r o d u c t i o n   of   t h e   A - 3 0 9 1 2   a n t i b i o t i c   m i x t u r e  

can   be  f o l l o w e d   d u r i n g   t h e   f e r m e n t a t i o n   by  t e s t i n g  

s a m p l e s   of   f e r m e n t e d   b r o t h   o r   a l c o h o l i c   e x t r a c t s .  o f   t h e  

b i o m a s s   or   t h e   w h o l e   b r o t h   f o r   a n t i b i o t i c   a c t i v i t y  

a g a i n s t   an  o r g a n i s m   known  to  be  s e n s i t i v e   to   t h e  

A - 3 0 9 1 2   a n t i b i o t i c s .   One  a s s a y   o r g a n i s m   u s e f u l   i n  

t e s t i n g   f o r   t h e   p r e s e n c e   of   t h e   A - 3 0 9 1 2   a n t i b i o t i c  

m i x t u r e   i s   C a n d i d a   a l b i c a n s .   The  b i o a s s a y   i s   c o n -  

v e n i e n t l y   p e r f o r m e d   by  p a p e r - d i s c   o r   a g a r - w e l l   a s s a y  
on  s e e d e d   a g a r   p l a t e s .  

G e n e r a l l y , ' a n t i b i o t i c   a c t i v i t y   can   b e  

d e t e c t e d   by  t h e   s e c o n d   day  of   f e r m e n t a t i o n .   M a x i m u m  

p r o d u c t i o n   of   a n t i b i o t i c   a c t i v i t y   u s u a l l y   o c c u r s  
b e t w e e n   a b o u t   t h e   s i x t h   and  t h e   e i g h t h   d a y s .  

A - 3 0 9 1 2   f a c t o r   H  can   be  i d e n t i f i e d   a n d  

s e p a r a t e d   f r o m   t h e   r e m a i n d e r   of   t h e   A - 3 0 9 1 2   m i x t u r e   b y  



TLC.  S i l i c a   g e l   i s   a  p r e f e r r e d   a d s o r b e n t .   F i g u r e   2  o f  

t h e   d r a w i n g s   s h o w s   t h e   m o v e m e n t   of   A - 3 0 9 1 2 H   in   r e l a -  

t i o n s h i p   t o   t h a t   of   t h e   o t h e r   A - 3 0 9 1 2   f a c t o r s   in   a  

s i l i c a - g e l   TLC  s y s t e m .   The  a p p r o x i m a t e   Rf  v a l u e s   o f  

A - 3 0 9 1 2   f a c t o r s   A,  B,  C,  D,  and   H  in   d i f f e r e n t   s o l v e n t  

s y s t e m s ,   u s i n g   s i l i c a   g e l   TLC  ( M e r c k - D a r m s t a d t   s i l i c a  

g e l   #60  p l a t e s ,   20  x  20  cm)  and  d e t e c t i n g   v i a   C a n d i d a  

a l b i c a n s   b i o a u t o g r a p h y ,   a r e   g i v e n   in   T a b l e   I .  





A - 3 0 9 1 2   f a c t o r   H  can   be  r e c o v e r e d   f rom  t h e  

f e r m e n t a t i o n   m e d i u m   by  m e t h o d s   known  in  t h e   f e r m e n -  

t a t i o n   a r t .   Maximum  r e c o v e r y   i s   a c c o m p l i s h e d   by  e x -  

t r a c t i o n   o f   t h e   w h o l e   b r o t h .   I t   i s   p r e f e r a b l e   to   a d d  

an  e q u a l   v o l u m e   of   m e t h a n o l   to   t h e   w h o l e   b r o t h   a n d  t o  

l o w e r   t h e   pH  of   t h e   w h o l e   b r o t h   to  a b o u t   pH  4-6  b e f o r e  

e x t r a c t i o n .   C h l o r o f o r m   i s   an  e s p e c i a l l y   a d v a n t a g e o u s  

s o l v e n t   f o r   e x t r a c t i n g   A - 3 0 9 1 2   f a c t o r   H,  a l t h o u g h   o t h e r  

s u c h   s o l v e n t s   may  be  u s e d .  

A - 3 0 9 1 2   f a c t o r   H  may  be  i s o l a t e d   f r o m   t h e  

s e p a r a t e d   A - 3 0 9 1 2   o r   A - 4 2 3 5 5   m i x t u r e   by  c h r o m a t o g r a p h y  

u s i n g   v a r i o u s   a d s o r b e n t s .   S u i t a b l e   a d s o r b e n t s   i n c l u d e  

s i l i c a   g e l s   s u c h   as  Q u a n t u m   L P - 1 ;   r e v e r s e d - p h a s e  

r e s i n s   s u c h   as  s i l i c a   g e l / C 8 ,   s i l i c a   g e l / C 1 8 ,   L i C h r o p r e p  .  

RP-8  or   R P - 1 8 ;   F l o r i s i l ;   S e p h a d e x   G - 2 5 ,   L H - 2 0 ,   a n d  

G-15 ;   a l u m i n a ;   D i a i o n   H P - 2 0 ;   and  A m b e r l i t e   XAD-4  a n d  

X - 3 8 4 .   D i a i o n   i s   a v a i l a b l e   f rom  M i t s u b i s h i   C h e m i c a l  

I n d u s t r i e s ,   T o k y o ;   t h e   A m b e r l i t e   r e s i n s   a r e   a v a i l a b l e  

f r o m   Rohm  and   Haas   C o . ,   P h i l a d e l p h i a ,   P a . ;   t h e   S e p h a d e x  

r e s i n s   a r e   a v a i l a b l e   f r o m   P h a r m a c i a   F i n e   C h e m i c a l s   A B ,  

U p p s a l a ,   S w e d e n ;   F l o r i s i l   i s   a v a i l a b l e   f r o m   F l o r i d i n  

C o . ,   T a l l a h a s s e e ,   F l a ;  a n d   s i l i c a   g e 1 / C 8 ,   s i l i c a   g e l  

C 1 8 ,  L i C h r o p r e p   RP-8  and   RP-18   a r e   a v a i l a b l e   f r o m   E .  

M e r c k ,   D a r m s t a d t ,   G e r m a n y .   The  p r e p a r a t i o n   o f - a   h i g h  

l o a d i n g   c a p a c i t y   s i l i c a   g e l / C 1 8   f r o m   LP-1   s i l i c a   g e l  

(Whatman)   i s   d e s c r i b e d   in   E x a m p l e   6 .  

R e v e r s e d - p h a s e   h i g h   p e r f o r m a n c e ,   low  p r e s s u r e  

l i q u i d   c h r o m a t o g r a p h y   (HPLPLC)  u s i n g   s i l i c a   g e l / C 1 8  
a d s o r b e n t   i s   a  p r e f e r r e d   m e t h o d   f o r   f i n a l   p u r i f i c a t i o n  

of   A - 3 0 9 1 2   f a c t o r   H.  In  t h i s   m e t h o d ,   t h e   A - 3 0 9 1 2   o r  



A - 4 2 3 5 5   m i x t u r e   ( o b t a i n e d ,   f o r   e x a m p l e ,   by  e x t r a c t i o n  

of   t h e   w h o l e   b r o t h   o r   m y c e l i a   w i t h   m e t h a n o l   a n d  

c h l o r o f o r m ) ,   d i s s o l v e d   in   m e t h a n o l : w a t e r : a c e t o n i t r i l e  

( 7 : 2 : 1 ) ,   i s   p l a c e d   on  a  c o l u m n   e q u i l i b r a t e d   w i t h   t h e  

same  s o l v e n t .   The  c o l u m n   i s   t h e n   e l u t e d   w i t h   t he   s a m e  

s o l v e n t .   F r a c t i o n s   c o l l e c t e d   a r e   m o n i t o r e d   by  C a n d i d a  

a l b i c a n s   b i o a u t o g r a p h y   a n d / o r   by  UV  ( b a s e d   on  r e l a t i v e  

r e t e n t i o n   t i m e s ) .   F r a c t i o n s   c o n t a i n i n g   A - 3 0 9 1 2  

f a c t o r   H  a r e   c o m b i n e d .   I t   i s   s o m e t i m e s   n e c e s s a r y   t o  

c a r r y   o u t   an  a d d i t i o n a l   c h r o m a t o g r a p h i c   s e p a r a t i o n   i n  

o r d e r   to  o b t a i n   A - 3 0 9 1 2   f a c t o r   H  in   p u r i f i e d   f o r m .  

A - 3 0 9 1 2   f a c t o r s   A,  B,  D  and  H  can   be  s e p a r a t e d  

by  HPLPLC  u s i n g   t h e   f o l l o w i n g   c o n d i t i o n s :  

The  a p p r o x i m a t e   r e t e n t i o n   t i m e s   f o r   A - 3 0 9 1 2   f a c t o r s   A ,  



B,  D,  and   H  u n d e r   t h e s e   c o n d i t i o n s   a r e   s u m m a r i z e d   i n  

T a b l e   I I .  

T e t r a h y d r o - A - 3 0 9 1 2 H   can   be  p r e p a r e d  b y  

s t a n d a r d   h y d r o g e n a t i o n   t e c h n i q u e s ,   c a r r y i n g   o u t   t h e  

r e d u c t i o n   u n t i l   b o t h   d o u b l e   b o n d s   of   t h e   l i n o l e o y l  

s i d e   c h a i n   h a v e   b e e n   r e d u c e d .  

D.  P r e p a r a t i o n   of   t h e   A - 3 0 9 1 2 H   H o m o l o g s  

The  A - 3 0 9 1 2 H   a n t i b i o t i c s   of   f o r m u l a   I  w h e r e i n  

R  is   C 2 - C 6  a l k y l   ( t h e   A - 3 0 9 1 2 H   h o m o l o g s )   a r e   p r e p a r e d  

by  r e a c t i o n   o f   A - 3 0 9 1 2   f a c t o r   A  or  t e t r a h y d r o - A - 3 0 9 1 2 A  

w i t h   t h e   a p p r o p r i a t e   c o r r e s p o n d i n g   a l c o h o l   to   p r e p a r e  
t h e   d e s i r e d   C2-C6  e t h e r   d e r i v a t i v e .   S i n c e   A - 3 0 9 1 2  

f a c t o r   A  is   t h e   m a j o r   c o m p o n e n t   of   t h e   a n t i b i o t i c  

m i x t u r e s   in   w h i c h   i t   i s   p r o d u c e d ,   t h i s   m e t h o d   is   a l s o  

a  p r e f e r r e d   way  o f   p r e p a r i n g   A - 3 0 9 1 2   f a c t o r   H  a n d  

t e t r a h y d r o - A - 3 0 9 1 2 H .  

The  A - 3 0 9 1 2 H   h o m o l o g s   of   f o r m u l a   I  w h e r e i n   R  

i s   s t e a r o y l   and   R  i s   C2-C6  a l k y l   can   be  p r e p a r e d   b y  

a)  p r e p a r i n g   t e t r a h y d r o - A - 3 0 9 1 2 A   and  r e a c t i n g   w i t h   t h e  

a p p r o p r i a t e   a l c o h o l   to   f o r m   t h e   e t h e r   d e r i v a t i v e ,   o r  

b)  r e a c t i n g   A - 3 0 9 1 2   f a c t o r   A  w i t h   t h e   a p p r o p r i a t e  

a l c o h o l   to   f o r m   t h e   e t h e r   d e r i v a t i v e   and   t h e n   r e d u c i n g  

t h e   d o u b l e   b o n d s   of  t h e   l i n o l e o y l   s i d e   c h a i n .  



T e t r a h y d r o - A - 3 0 9 1 2 A ,   t e t r a h y d r o - A - 3 0 9 1 2 H ,   a n d  

t h e   c o m p o u n d s   of   f o r m u l a   I  w h e r e i n   R  is   C2-C6  and  R1  i s  

s t e a r o y l   a r e   p r e p a r e d   f r o m   A - 3 0 9 1 2   f a c t o r s   A  and  H  a n d  

f rom  t h e   c o m p o u n d s   of   f o r m u l a   I  w h e r e i n   R  i s   C 2 - C 6  
and  R 1  i s   l i n o l e o y l   by  s t a n d a r d   h y d r o g e n a t i o n  

t e c h n i q u e s ,   c a r r y i n g   o u t   t h e   r e d u c t i o n   u n t i l   b o t h  

d o u b l e   b o n d s   o f   t h e   l i n o l e o y l   s i d e   c h a i n   h a v e   b e e n  

r e d u c e d .  

The  A - 3 0 9 1 2 H - t y p e   a n t i b i o t i c s   a r e   a n t i f u n g a l  

a g e n t s   w h i c h   a r e   e s p e c i a l l y   a c t i v e   a g a i n s t   C a n d i d a  

s p e c i e s .   T h i s   i n v e n t i o n   r e l a t e s   f u r t h e r ,   t h e r e f o r e ,   t o  

a  m e t h o d   of   t r e a t i n g   f u n g a l   i n f e c t i o n s   in  mammals   w h i c h  

c o m p r i s e s   a d m i n i s t e r i n g   to   t h e   mammal  an  e f f e c t i v e  

a m o u n t   of   an  A - 3 0 9 1 2 H - t y p e   a n t i b i o t i c .   The  r e s u l t s   o f  

t e s t s   w h i c h   i l l u s t r a t e   t h i s   a n t i f u n g a l   a c t i v i t y   a r e  

s u m m a r i z e d   in   T a b l e s   I I I   and  IV.  In  t h e s e   t e s t s   t h e  

a n t i f u n g a l   a c t i v i t y   was  m e a s u r e d   by  t h e   d i s c - d i f f u s i o n  

m e t h o d   (6-mm  p a d s   w e r e   d i p p e d   in  s o l u t i o n s   c o n t a i n i n g  

t e s t   c o m p o u n d s ;   p a d s   w e r e   p l a c e d   on  a g a r   p l a t e s   s e e d e d  

w i t h   t h e   t e s t   o r g a n i s m ) .   T a b l e   I I I   g i v e s   t h e   m i n i m a l  

i n h i b i t o r y   c o n c e n t r a t i o n   (MIC)  p e r   d i s c   a t   w h i c h  

A - 3 0 9 1 2 H   i n h i b i t e d   t h e   t e s t   o r g a n i s m .  

T a b l e   IV  g i v e s   t h e   d i a m e t e r s   ( in   mm)  of  t h e   o b s e r v e d  

z o n e s   o f   i n h i b i t i o n   f o r   t y p i c a l   A - 3 0 9 1 2 H - t y p e   d e r i v a -  

t i v e s .   The  t e s t   c o m p o u n d s   w e r e   c o m p o u n d s   of  f o r m u l a   I  

w h e r e i n   R1  i s   l i n o l e o y l ;   t h e   p a d s   w e r e   ( d i p p e d   i n  

s o l u t i o n s   c o n t a i n i n g   10  mg /ml   of  t e s t   c o m p o u n d ) .  



In  a d d i t i o n ,   in   s t a n d a r d   a g a r - d i l u t i o n   t e s t s  

A - 3 0 9 1 2 H   s h o w e d   MIC ' s   of   100  m c g / m l   a g a i n s t   b o t h  

B l a s t o m y c e s   d e r m a t i t i d i s   and   H i s t o p l a s m a   c a p s u l a t u m .  

I  The  A - 3 0 9 1 2 H - t y p e   a n t i b i o t i c s   a r e   r e l a t i v e l y  

n o n - t o x i c .   When  u s e d   as  a n t i f u n g a l   a g e n t s ,   A - 3 0 9 1 2 H -  

t y p e   a n t i b i o t i c s   a r e   a d m i n i s t e r e d   p a r e n t e r a l l y   and  a r e  

c o m m o n l y   a d m i n i s t e r e d   t o g e t h e r   w i t h   a  p h a r m a c e u t i c a l l y  

a c c e p t a b l e   c a r r i e r   or   d i l u e n t .   The  d o s a g e   u s e d   w i l l  

d e p e n d   upon   a  v a r i e t y   of   c o n d i t i o n s   s u c h   as  t h e   n a t u r e  

and   s e v e r i t y   of   t h e   p a r t i c u l a r   i n f e c t i o n   i n v o l v e d .  

In  o r d e r   to  i l l u s t r a t e   t h i s   i n v e n t i o n   m o r e  

f u l l y ,   t h e   f o l l o w i n g   e x a m p l e s   a r e   p r o v i d e d .  

EXAMPLE  1 

P r e p a r a t i o n   o f   A - 3 0 9 1 2   F a c t o r   H  f r o m   A - 4 2 3 5 5   M i x t u r e  

A.  S h a k e - F l a s k   F e r m e n t a t i o n  

A  c u l t u r e   o f   A s p e r g i l l u s   n i d u l a n s   v a r .  

r o s e u s   NRRL  11440   i s   p r e p a r e d   and  m a i n t a i n e d   on  a n  

18-  x  1 5 0 - m l   a g a r   s l a n t   p r e p a r e d   w i t h   med ium  h a v i n g  

t h e   f o l l o w i n g   c o m p o s i t i o n :  



( i n i t i a l   pH  6 . 1 )  

*V-8  J u i c e ,   C a m p b e l l   Soup  C o . ,   C a m d e n ,   N . J .  

**Meer   C o r p .  

The  s l a n t   i s   i n o c u l a t e d   w i t h   A s p e r g i l l u s   n i d u l a n s   v a r .  

r o s e u s   NRRL  1 1 4 4 0 ,   and   t h e   i n o c u l a t e d   s l a n t   is   i n c u b a t e d  

a t   25°C .   f o r   a b o u t   s e v e n   d a y s .   The  m a t u r e   s l a n t  

c u l t u r e   i s   c o v e r e d   w i t h   w a t e r   and  s c r a p e d   w i t h   a  

s t e r i l e   l o o p   to  l o o s e n   t h e   s p o r e s .   The  r e s u l t i n g  

s u s p e n s i o n   i s   f u r t h e r   s u s p e n d e d   in  10  ml  of   s t e r i l e  

d e i o n i z e d   w a t e r .   One  ml  of   t h e   s u s p e n d e d   s l a n t   g r o w t h  

i s   u s e d   to   i n o c u l a t e   55  ml  of  v e g e t a t i v e   medium  in  a  

2 5 0 - m l   f l a s k .   The  v e g e t a t i v e   m e d i u m   has   t h e   f o l l o w i n g  

c o m p o s i t i o n :  

( i n i t i a l   pH  6 . 5 - 6 . 7 )  

* N - Z - C a s e ,   Humko  S h e f f i e l d   C h e m i c a l ,   L y n d h u r s t ,   N . J .  



The  i n o c u l a t e d   v e g e t a t i v e   m e d i u m   i s   i n c u b a t e d   a t   2 5 ° C .  

f o r   48  h o u r s   a t   250  rpm  on  a  r o t a r y - t y p e   s h a k e r .   A f t e r  

24  h o u r s ,   t h e   m e d i u m   i s   h o m o g e n i z e d   f o r   one   m i n u t e   a t  

low  s p e e d   in   a  b l e n d e r   ( W a r i n g   t y p e )   and  t h e n   r e t u r n e d  

to  i n c u b a t i o n   f o r   t h e   r e m a i n i n g   24  h o u r s .   A l t e r n a t i v e l y ,  

t h e   i n o c u l a t e d   v e g e t a t i v e   m e d i u m   can   be  i n c u b a t e d   f o r  

48  h o u r s   and  t h e n   h o m o g e n i z e d   f o r   15  s e c o n d s   a t   l o w  

s p e e d .  

T h i s   i n c u b a t e d   v e g e t a t i v e   med ium  may  be  u s e d  

to  i n o c u l a t e   s h a k e - f l a s k   f e r m e n t a t i o n   c u l t u r e   med ium  o r  

to   i n o c u l a t e   a  s e c o n d - s t a g e   v e g e t a t i v e   m e d i u m .   A l t e r -  

n a t i v e l y ,   i t   can   be  s t o r e d   f o r   l a t e r   u se   by  m a i n t a i n i n g  

t he   c u l t u r e   in   t h e   v a p o r   p h a s e   o f   l i q u i d   n i t r o g e n .   T h e  

c u l t u r e   i s   p r e p a r e d   f o r   s u c h   s t o r a g e   in  m u l t i p l e   s m a l l  

v i a l s   as  f o l l o w s :  

The  v e g e t a t i v e   c u l t u r e s   a r e   m i x e d   v o l u m e / v o l u m e   w i t h   a  

s u s p e n d i n g   s o l u t i o n   h a v i n g   t h e   f o l l o w i n g   c o m p o s i t i o n :  

The  p r e p a r e d   s u s p e n s i o n s   a r e   d i s t r i b u t e d   in  s m a l l  

s t e r i l e   s c r e w - c a p   t u b e s   (4  ml  p e r   t u b e ) .   T h e s e   t u b e s  

a r e   s t o r e d   in   t h e   v a p o r   p h a s e   o f   l i q u i d   n i t r o g e n .  

A  s t o r e d   s u s p e n s i o n   t h u s   p r e p a r e d   can  be  u s e d  

to  i n o c u l a t e   e i t h e r   a g a r   s l a n t s   or   l i q u i d   s e e d   m e d i a .  

S l a n t s   a r e   i n c u b a t e d   a t   2 5 ° C .   in   t h e   l i g h t   f o r   7  d a y s .  

B.  Tank  F e r m e n t a t i o n  

In  o r d e r   to   p r o v i d e   a  l a r g e r   v o l u m e   of  i n -  



o c u l u m ,   10  ml  of   i n c u b a t e d   f i r s t - s t a g e   v e g e t a t i v e  

c u l t u r e   i s   u s e d   to  i n o c u l a t e   400  ml  of   a  s e c o n d - s t a g e  

v e g e t a t i v e   g r o w t h   med ium  h a v i n g   t h e   same  c o m p o s i t i o n   a s  

t h a t   of   t h e   v e g e t a t i v e   m e d i u m .   The  s e c o n d - s t a g e  

m e d i u m   is   i n c u b a t e d   in   a  t w o - l i t e r   w i d e - m o u t h   E r l e n m e y e r  

f l a s k   a t   25°C.   f o r   24  h o u r s   on  a  s h a k e r   r o t a t i n g  

t h r o u g h   an  a r c   two  i n c h e s   in   d i a m e t e r   a t   250  r p m .  
I n c u b a t e d   s e c o n d - s t a g e   m e d i u m   (800  m l ) ,   p r e -  

p a r e d   as  a b o v e   d e s c r i b e d ,   i s   u s e d   to  i n o c u l a t e   1 0 0  

l i t e r s   of   s t e r i l e   p r o d u c t i o n   med ium  s e l e c t e d   f rom  o n e  

of   t h e   f o l l o w i n g :  

' MEDIUM  I  



MEDIUM  I I  

The  i n o c u l a t e d   p r o d u c t i o n   med ium  i s   a l l o w e d   to  f e r m e n t  

in  a  1 6 5 - l i t e r   f e r m e n t a t i o n   t a n k   a t   a  t e m p e r a t u r e   o f  

25°C.   f o r   a b o u t   7  d a y s .   The  f e r m e n t a t i o n   m e d i u m   i s  

a e r a t e d   w i t h   s t e r i l e   a i r ,   m a i n t a i n i n g   t h e   d i s s o l v e d  

o x y g e n   l e v e l   a b o v e   50  p e r c e n t   of   a i r   s a t u r a t i o n .  

C.  T h i r d - S t a g e   V e g e t a t i v e   M e d i u m  

W h e n e v e r   t h e   f e r m e n t a t i o n   i s   c a r r i e d   o u t   i n  

t a n k s   l a r g e r   t h a n   t h o s e   u s e d   f o r   1 0 0 - l i t e r   f e r m e n -  

t a t i o n ,   i t   i s   r e c o m m e n d e d   t h a t   a  t h i r d - s t a g e   v e g e -  
t a t i v e   c u l t u r e   be  u s e d   to   s e e d   t h e   l a r g e r   t a n k .   A 

p r e f e r r e d   t h i r d - s t a g e   v e g e t a t i v e   m e d i u m   h a s   t h e  

f o l l o w i n g   c o m p o s i t i o n :  



( i n i t i a l   pH  6 . 1 )  

* N - Z - C a s e .  

D.  S e p a r a t i o n   of   t h e   A - 4 2 3 5 5   M i x t u r e  

Whole   f e r m e n t a t i o n   b r o t h   (4127   l i t e r s ) ,   o b -  

t a i n e d   by  t h e   m e t h o d   d e s c r i b e d   in   e x a m p l e   1  u s i n g  

p r o d u c t i o n   m e d i u m   I I ,   was  s t i r r e d   t h o r o u g h l y   w i t h  

m e t h a n o l   (4280  l i t e r s )   f o r   one  h o u r   and  t h e n   w a s  

f i l t e r e d ,   u s i n g   a  f i l t e r   a i d   ( H y f l o   S u p e r - c e l ,   a  

d i a t o m a c e o u s   e a r t h ,   J o h n s - M a n v i l l e   P r o d u c t s   C o r p . ) .  

The  pH  of   t h e   f i l t r a t e   was  a d j u s t e d   to   pH  4.0  by  t h e  

a d d i t i o n   o f   5  N  HC1.  The  a c i d i f i e d   f i l t r a t e  w a s  

e x t r a c t e d   t w i c e   w i t h   e q u a l   v o l u m e s   of   c h l o r o f o r m .   T h e  

c h l o r o f o r m   e x t r a c t s   w e r e   c o m b i n e d   and  c o n c e n t r a t e d  

u n d e r   v a c u u m   to  a  v o l u m e   of   a b o u t   20  l i t e r s .   T h i s  

c o n c e n t r a t e   was  a d d e d   to  a b o u t   200  l i t e r s   of   d i e t h y l  

e t h e r   to   p r e c i p i t a t e   t h e   A - 4 2 3 5 5   m i x t u r e .   The  p r e -  

c i p i t a t e   was  s e p a r a t e d   by  f i l t r a t i o n   to   g i v e   2775  g  o f  

t h e   A - 4 2 3 5 5   m i x t u r e   as  a  g r a y - w h i t e   p o w d e r .  



EXAMPLE  2 

I s o l a t i o n   of   A - 3 0 9 1 2   F a c t o r   H  f r o m   A - 4 2 3 5 5   M i x t u r e  

A - 4 2 3 5 5   a n t i b i o t i c   m i x t u r e   (5 .0   g ) ,   p r e p a r e d  

as  d e s c r i b e d   in   E x a m p l e   1,  was  d i s s o l v e d   in  35  ml  o f  

m e t h a n o l : w a t e r : a c e t o n i t r i l e   ( 7 : 2 : 1 ) ;   t h e   r e s u l t i n g '  

s o l u t i o n   was  f i l t e r e d   and   i n t r o d u c e d   o n t o   a  3 . 7 - c m  

I . D .   x  4 2 - c m   g l a s s   c o l u m n   ( M i c h e l - M i l l e r   C o l u m n )  

t h r o u g h   a  l o o p   w i t h   t h e   a i d   of   a  v a l v e   s y s t e m .   T h e  

c o l u m n  w a s   p a c k e d   w i t h   L P - 1 / C 1 8   s i l i c a   g e l   r e v e r s e d  

p h a s e   r e s i n   ( 1 0 - 2 0   m i c r o n s )   in   m e t h a n o l : w a t e r : a c e t o -  

n i t r i l e   ( 7 : 2 : 1 )   as  d e s c r i b e d   in   E x a m p l e   7.  T h e   s o l v e n t  

was  moved  t h r o u g h   t h e   c o l u m n   a t   a  f l o w   r a t e   of   13  m l / m i n  

a t   c a .   120  p s i   as  d e s c r i b e d   in   E x a m p l e   3,  c o l l e c t i n g  

one   f r a c t i o n   e v e r y   two  m i n u t e s .   E l u t i o n   of   t h e   a n t i -  

b i o t i c   was  m o n i t o r e d   a t   2 9 0 - n m   as  d e s c r i b e d   in  E x a m p l e  

3.  F r a c t i o n s   1 1 2 - 1 3 2   w e r e   c o m b i n e d   w i t h   f r a c t i o n s  

1 0 6 - 1 1 7  f r o m   a  s e c o n d   s i m i l a r   p u r i f i c a t i o n .   T h e  

c o m b i n e d   f r a c t i o n s   w e r e   c o n c e n t r a t e d   u n d e r   v a c u u m   to  a n  

o i l .   The  o i l   was  d i s s o l v e d   in   a  s m a l l   v o l u m e   o f  

t e r t - b u t a n o l   and   l y o p h i l i z e d   to   g i v e   173  mg  of   c r u d e  

A - 3 0 9 1 2   f a c t o r   H .  

The  c r u d e   A - 3 0 9 1 2   f a c t o r   H  (150  mg)  w a s  

d i s s o l v e d   in   8  ml  of   m e t h a n o l : w a t e r : a c e t o n i t r i l e   ( 7 : 2 : 1 ) ;  

t h e   r e s u l t i n g   s o l u t i o n   was  f i l t e r e d   and  i n t r o d u c e d   o n t o  

a  2 . 0 - c m   I . D .   x  32 -cm  g l a s s   c o l u m n ,   as  d e s c r i b e d   a b o v e .  

The  s o l v e n t   was  moved   t h r o u g h   t h e   c o l u m n   a t   a  f l o w   r a t e  

of   8  m l / m i n   a t   c a .   80  p s i   as  d e s c r i b e d   in   E x a m p l e   3 ,  

c o l l e c t i n g   one  f r a c t i o n   e v e r y   t h r e e  m i n u t e s .   E l u t i o n  

of   t h e   a n t i b i o t i c   was  m o n i t o r e d   a t   280  nm  as  d e s c r i b e d  

i n  E x a m p l e   3.  F r a c t i o n s   17  and  18  w e r e   c o m b i n e d   a n d  



c o n c e n t r a t e d   u n d e r   v a c u u m   to  g i v e   an  o i l .   The  o i l   w a s  

d i s s o l v e d   in   a  s m a l l   v o l u m e   of   t e r t - b u t a n o l   and  l y o p h -  

i l i z e d   to  g i v e   29  mg  of   A - 3 0 9 1 2   f a c t o r   H.  

EXAMPLE  3 

I s o l a t i o n   of   A - 3 0 9 1 2   F a c t o r   H  f rom  A - 3 0 9 1 2   M i x t u r e  '  

A - 3 0 9 1 2   a n t i b i o t i c   m i x t u r e   (6  g ) ,   p r e p a r e d  

as  d e s c r i b e d  i n   U .S .   P a t e n t   4 , 0 2 4 , 2 4 5 ,   was  d i s s o l v e d  

in  33  ml  of   m e t h a n o l : w a t e r : a c e t o n i t r i l e   ( 7 : 2 : 1 ) ,  

f i l t e r e d   and  i n t r o d u c e d   o n t o   a  4 . 7 - c m   I . D .   x  4 5 - c m  

g l a s s   c o l u m n   [ M i c h e l - M i l l e r   High   P e r f o r m a n c e   Low 

P r e s s u r e   (HPLPLC)  C h r o m a t o g r a p h y   C o l u m n ,   Ace  G l a s s ,  

I n c . ,   V i n e l a n d ,   NJ  0 8 3 6 0 ]   t h r o u g h   a  l o o p   s y s t e m   w i t h  

t h e   a i d   o f   a  v a l v e   s y s t e m .   The  c o l u m n   was  p a c k e d   w i t h  

L P - 1 / C 1 8   s i l i c a   g e l   r e v e r s e d - p h a s e   r e s i n   ( 1 0 - 2 0  

m i c r o n s ) ,   d e s c r i b e d   in   E x a m p l e   6.  P a c k i n g   was  a c c o m -  

p l i s h e d   in   m e t h a n o l : w a t e r : a c e t o n i t r i l e   ( 7 : 2 : 1 )   by  t h e  

s l u r r y - p a c k i n g   p r o c e d u r e   d e s c r i b e d   in   E x a m p l e   7.  An 

F . M . I .   pump  w i t h   v a l v e l e s s   p i s t o n   d e s i g n   (maximum  f l o w  

1 9 . 5   m l / m i n )   was  u s e d   to   move  t h e   s o l v e n t   t h r o u g h   t h e  

c o l u m n   a t   a  f l o w   r a t e   of  14  m l / m i n   (100  p s i ) ,   c o l -  

l e c t i n g   f r a c t i o n s   h a v i n g   a  v o l u m e   of   a p p r o x i m a t e l y  

14  ml .   E l u t i o n   of   t h e   a n t i b i o t i c   was  m o n i t o r e d   a t  

280  nm,  u s i n g   a  UV  m o n i t o r   (ISCO  Mode l   UA-5,   I n s t r u m e n t  

S p e c i a l i s t   C o . ,   4700  S u p e r i o r   A v e . ,   L i n c o l n ,   N e b r a s k a  

68504)   w i t h   an  o p t i c a l   u n i t   (ISCO  Type  6 ) .  

F r a c t i o n s   1 0 9 - 1 5 1   w e r e   c o m b i n e d   and  c o n c e n -  

t r a t e d   u n d e r   v a c u u m   to  g i v e   an  o i l .   The  r e s u l t i n g   o i l  

was  d i s s o l v e d   in   t e r t - b u t a n o l   (50  m l ) .   T h i s   s o l u t i o n  

was  l y o p h i l i z e d   to   g i v e   2 . 9 2 7   g  of   A - 3 0 9 1 2   f a c t o r   A.  



F r a c t i o n s   1 5 2 - 1 8 5   w e r e   c o m b i n e d   and  c o n c e n -  

t r a t e d   u n d e r   v a c u u m   to  g i v e   an  o i l .   The  r e s u l t i n g   o i l  

was  d i s s o l v e d   in   a  s m a l l   v o l u m e   of   t e r t - b u t a n o l .   T h i s  

s o l u t i o n   was  l y o p h i l i z e d   to   g i v e   4 6 . 6   mg  of  c r u d e  

A - 3 0 9 1 2   f a c t o r   H. 

EXAMPLE  4 

P u r i f i c a t i o n   of   A - 3 0 9 1 2   F a c t o r   H 

P a r t i a l l y   p u r i f i e d   A - 3 0 9 1 2   f a c t o r   H  (597  m g ) ,  

p r e p a r e d   as  d e s c r i b e d   in   E x a m p l e   3,  was  d i s s o l v e d   in   3 

ml  of   m e t h a n o l : w a t e r : a c e t o n i t r i l e   ( 7 : 2 : 1 ) ,   f i l t e r e d ,  

and   i n t r o d u c e d   o n t o   a  3 . 7 - c m   I . D .   x  35 -cm  g l a s s   c o l u m n  

( M i c h e l - M i l l e r   Co lumn)   t h r o u g h   a  l o o p   w i t h   t h e   a i d   o f  

a  v a l v e   s y s t e m .   The  c o l u m n   was  p a c k e d   w i t h   L P - 1 / C 1 8  
s i l i c a   g e l   r e v e r s e d - p h a s e   r e s i n   as  d e s c r i b e d   in   E x a m p l e  

3  in   m e t h a n o l : w a t e r : a c e t o n i t r i l e   ( 7 : 2 : 1 ) .   The  s o l v e n t  

was  moved  t h r o u g h   t h e   c o l u m n   a t   a  f l o w   r a t e   of   7 . 5  

m l / m i n   (100  p s i ) ,   c o l l e c t i n g   f r a c t i o n s   e v e r y   m i n u t e .  

E l u t i o n   o f   t h e   a n t i b i o t i c   was  m o n i t o r e d   a t   280  n m ,  

u s i n g   a  UV  m o n i t o r   (ISCO  M o d e l   UA-5)  w i t h   an  o p t i c a l  
u n i t   (ISCO  Type  6 ) .  

F r a c t i o n s   1 5 9 - 1 9 0   w e r e   c o m b i n e d   and  a d d e d   t o  

100  ml  o f   w a t e r .   The  pH  of   t h e   s o l u t i o n   was  a d j u s t e d  

to   4 .0   w i t h   1N  HC1.  T h i s   s o l u t i o n   was  e x t r a c t e d   t w i c e  

w i t h   e q u a l   v o l u m e s   of   c h l o r o f o r m .   The  two  c h l o r o f o r m  

e x t r a c t s   w e r e   c o m b i n e d   and   c o n c e n t r a t e d   u n d e r   v a c u u m   t o  

g i v e   an  o i l y   r e s i d u e .   T h i s   r e s i d u e   was  d i s s o l v e d   i n   a  
s o l u t i o n  o f   t e r t - b u t a n o l   (20  ml)  c o n t a i n i n g   a  few  ml  o f  

m e t h a n o l .   The  r e s u l t i n g   s o l u t i o n   was  l y o p h i l i z e d   t o  

g i v e   222  mg  of  p u r i f i e d   A - 3 0 9 1 2   f a c t o r   H. 



EXAMPLE  5 

P r e p a r a t i o n   of   T e t r a h y d r o - A - 3 0 9 1 2 H  

A - 3 0 9 1 2 H ,   p r e p a r e d   as  d e s c r i b e d   in  E x a m p l e   2 

or  4,  i s   d i s s o l v e d   in  e t h a n o l .   P t 0 2   in   a b s o l u t e  

e t h a n o l   i s   r e d u c e d   to   f o r m   P t ,   w h i c h   in   t u r n   i s   u s e d   t o  

r e d u c e  t h e   A - 3 0 9 1 2 H   c a t a l y t i c a l l y ,   u s i n g   h y d r o g e n a t i o n  

u n d e r   p o s i t i v e   p r e s s u r e   u n t i l   t h e   r e a c t i o n   i s   c o m p l e t e  

( a b o u t   2 -3   h o u r s ) .   The  r e a c t i o n   m i x t u r e   i s   f i l t e r e d  

and  c o n c e n t r a t e d   u n d e r   v a c u u m .   The  r e s i d u e   i s   d i s s o l v e d  

in   a  s m a l l   a m o u n t   of   t e r t - b u t a n o l   and  l y o p h i l i z e d   t o  

g i v e   t e t r a h y d r o - A - 3 0 9 1 2 H .  

EXAMPLE  6 

P r e p a r a t i o n   o f   S i l i c a   G e l / C 1 8   R e v e r s e d   P h a s e   R e s i n  

S t e p   1:  H y d r o l y s i s  

LP-1   s i l i c a   g e l   (1000  g  f r o m   Q u a n t u m   C o r p . ,  

now  Wha tman)   i s   a d d e d   to  a  m i x t u r e   of   c o n c e n t r a t e d  

s u l f u r i c   a c i d   (1650  ml)  and  c o n c e n t r a t e d   n i t r i c   a c i d  

(1650  ml)  in   a  5 -L   r o u n d - b o t t o m   f l a s k   and  s h a k e n   f o r  

p r o p e r   s u s p e n s i o n .   The  m i x t u r e   i s   h e a t e d   on  a  s t e a m  

b a t h   o v e r n i g h t   ( 1 6  h o u r s )   w i t h   a  w a t e r - j a c k e t e d   c o n -  

d e n s e r   a t t a c h e d   t o   t h e   f l a s k .  

The  m i x t u r e   i s   c o o l e d   in   an  i c e   b a t h   a n d  

c a r e f u l l y   f i l t e r e d   u s i n g   a  s i n t e r e d - g l a s s   f u n n e l .   T h e  

s i l i c a   g e l   i s   w a s h e d   w i t h   d e i o n i z e d  w a t e r   u n t i l   t h e   pH 

i s   n e u t r a l .   The  s i l i c a   g e l  i s   t h e n   w a s h e d  w i t h   a c e t o n e  

(4  L)  and  d r i e d   u n d e r   v a c u u m   a t   1 0 0 ° C .   f o r   2  d a y s .  



S t e p   2:  F i r s t   S i l y l a t i o n  

The  d r y   s i l i c a   g e l   f r o m   S t e p   1  i s  t r a n s f e r r e d  

to  a  r o u n d - b o t t o m   f l a s k   and   s u s p e n d e d   i n  t o l u e n e   ( 3 . 5  

L) .   The  f l a s k   i s   h e a t e d   o n  a   s t e a m   b a t h   f o r   2  h o u r s   t o  

a z e t r o p e   o f f   some  r e s i d u a l   w a t e r .   O c t a d e c y l t r i c h l o r o s i l a n e  

(321  ml,   A l d r i c h   C h e m i c a l   Company)   i s  a d d e d ,   and  t h e  

r e a c t i o n   m i x t u r e   i s   r e f l u x e d   o v e r n i g h t   (16  h o u r s )   w i t h  

s l o w   m e c h a n i c a l   s t i r r i n g   a t   a b o u t   6 0 ° C .  C a r e   i s   t a k e n  

so  t h a t   t h e   s t i r r e r   d o e s  n o t   r e a c h   n e a r  t h e   b o t t o m   o f  

t h e   f l a s k .   T h i s  i s   to   p r e v e n t   g r i n d i n g   t h e   s i l i c a   g e l  

p a r t i c l e s .  

The  m i x t u r e   i s   a l l o w e d   t o  c o o l .   The  s i l a n i z e d  

s i l i c a   g e l   i s   c o l l e c t e d ,   w a s h e d   w i t h  t o l u e n e   (3  L)  a n d  

a c e t o n e   (3  L ) ,   and   t h e n   a i r - d r i e d   o v e r n i g h t  ( 1 6 - 2 0  

h o u r s ) .   The  d r i e d   s i l i c a   g e l   i s   s u s p e n d e d   i n  3 . 5   L  o f  

a c e t o n i t r i l e : w a t e r   ( 1 : 1 )   i n  a   5  L   f l a s k ,  s t i r r e d  

c a r e f u l l y   a t   room  t e m p e r a t u r e   f o r  2   h o u r s ,  f i l t e r e d ,  

w a s h e d   w i t h   a c e t o n e   (3  L)  and  a i r - d r i e d  o v e r n i g h t .  

S t e p   3:  S e c o n d   S i l y l a t i o n  

The  p r o c e d u r e   f r o m   t h e   f i r s t   s i l y l a t i o n  i s  

r e p e a t e d   u s i n g   200  m l  o f   o c t a d e c y l t r i c h l o r o s i l a n e .   T h e  

s u s p e n s i o n   i s   r e f l u x e d  a t   60°C .   f o r  2  h o u r s   w h i l e  

s t i r r i n g   c a r e f u l l y .   The  f i n a l   p r o d u c t  i s   r e c o v e r e d   b y  

f i l t r a t i o n ,   w a s h e d   w i t h   t o l u e n e   (3  L )  a n d   m e t h a n o l  

(6  L) ,   and  t h e n   d r i e d   u n d e r   v a c u u m   a t  5 0 ° C .   o v e r n i g h t  

( 1 6 - 2 0   h o u r s ) .  



EXAMPLE  7 

S l u r r y   P a c k i n g   P r o c e d u r e   f o r   M i c h e l - M i l l e r   C o l u m n s  

G e n e r a l   I n f o r m a t i o n  

A.  A n a l y t i c a l   or   p r e p a r a t i v e   c o l u m n s   can   be  p a c k e d   b y  

t h i s   p r o c e d u r e .  

B.  S i l i c a   g e l s   and   s i l i c a   g e l   r e v e r s e d   p h a s e   p a c k i n g s  

( e . g . ,   Q u a n t u m   L P - l ,   p a r t i c l e   s i z e   1 0 - 2 0   m i c r o n s ;  

L i C h r o p r e p   RP-8  and   R P - 1 8 ,   p a r t i c l e   s i z e   2 5 - 4 0   m i c r o n s )  

a r e   r e c o m m e n d e d .   H o w e v e r ,   o t h e r   s i l i c a   g e l s   ( e . g . ,  

S h a n d o n s   ODS  H y p e r s i l ,   p a r t i c l e   s i z e   5  m i c r o n s )   as  w e l l  

as  o t h e r   t y p e s   of   r e s i n s  h a v e   b e e n   p a c k e d  s u c c e s s f u l l y  

by  t h i s   p r o c e d u r e .  

C.  G e n e r a l l y ,   a  p r e s s u r e   o f  l e s s   t h a n   200  p s i   and  f l o w  

r a t e s   b e t w e e n   5 -40   m l / m i n u t e  a r e   r e q u i r e d   f o r   t h i s  

s l u r r y   p a c k i n g   t e c h n i q u e ;   t h i s   i s   d e p e n d e n t   on  c o l u m n  

v o l u m e   and  s i z e .   PLEASE.NOTE:  P a c k i n g  p r e s s u r e   s h o u l d  

e x c e e d   p r e s s u r e   u s e d   d u r i n g   a c t u a l   s e p a r a t i o n   by  3 0 - 5 0  

p s i ;   t h i s   w i l l   a s s u r e   no  f u r t h e r   c o m p r e s s i o n   of   t h e  

a d s o r b e n t   d u r i n g   s e p a r a t i o n   r u n s .   C o l u m n s   p a c k e d   b y  

t h i s   p r o c e d u r e  w i t h   r e v e r s e d - p h a s e   s i l i c a   g e l   can  b e  

o p e r a t e d   f o r   s e v e r a l   y e a r s   w i t h o u t   l o s s   of   e f f i c i e n c y .  

D.  S u d d e n   d e c r e a s e   in   p r e s s u r e   m a y  c a u s e   c r a c k s   o r  

c h a n n e l s   to   f o r m   in   t h e   p a c k i n g   m a t e r i a l ,   w h i c h   w o u l d  

g r e a t l y   r e d u c e   c o l u m n   e f f i c i e n c y .   T h e r e f o r e ,   i t   i s  

i m p o r t a n t   to   l e t   t h e   p r e s s u r e   d r o p   s l o w l y   to  z e r o  

w h e n e v e r   t h e   pump  h a s  b e e n   t u r n e d   o f f .  



E.  A p p r o x i m a t e  v o l u m e  o f   c o l u m n s   (Ace  G l a s s   C a t .   N o . ,  

u n p a c k e d ) :   5 7 9 5 - 0 4 ,  1 2   m l ;  5 7 9 5 - 1 0 ,   110  ml;   5 7 9 5 - 1 6 ,  

300  ml;   5 7 9 5 - 2 4 ,   635  m l ;  a n d   5 7 9 6 - 3 4 ,   34  m l .  

F.  The  t i m e   r e q u i r e d   to   p a c k   a  g l a s s   c o l u m n   w i l l   v a r y  

f rom  m i n u t e s   to   s e v e r a l   h o u r s   d e p e n d i n g   on  c o l u m n   s i z e  

and  e x p e r i e n c e   of   t h e  s c i e n t i s t .  

E x a m p l e :  

1.  C o n n e c t   g l a s s   c o l u m n   to  a  r e s e r v o i r   c o l u m n   v i a  

c o u p l i n g   ( v o l u m e   of   r e s e r v o i r   c o l u m n   s h o u l d   be  t w i c e  

t h a t   o f   t h e  c o l u m n ) .   P l a c e   b o t h   c o l u m n s   i n   v e r t i c a l  

p o s i t i o n s   ( r e s e r v o i r   c o l u m n   a b o v e ) .  

2.  Weigh   o u t   p a c k i n g   m a t e r i a l  ( 1 0 0  g  f o r   2 0 0  m l   c o l u m n ) .  

3.  Add  f i v e   v o l u m e s   of   s o l v e n t   to   p a c k i n g   m a t e r i a l ;  

use  a  m i x t u r e   o f  7 0 - 8 0 %   m e t h a n o l   and   20-30%  w a t e r .  

4.  S h a k e   w e l l   u n t i l   a l l   p a r t i c l e s  a r e  w e t t e d ,   l e t  

s t a n d   o v e r n i g h t   or   l o n g e r   to  a s s u r e   c o m p l e t e   s o a k i n g   o f  

p a r t i c l e s   by  s o l v e n t .   D e c a n t   s u p e r n a t a n t .  

5 .  S l u r r y   t h e   r e s i n  w i t h   s u f f i c i e n t  s o l v e n t   to   f i l l  

r e s e r v o i r   c o l u m n .   P o u r   s w i f t l y   i n t o  r e s e r v o i r .   NOTE: 

The  c o l u m n   m u s t   be  p r e - f i l l e d   w i t h  t h e   same  s o l v e n t   a n d  

t h e   r e s e r v o i r   c o l u m n   s h o u l d   be  p a r t l y   f i l l e d   w i t h  

s o l v e n t  b e f o r e   s l u r r y   i s   p o u r e d .   The  u s e   o f   l a r g e r  

s l u r r y   v o l u m e s   m a y  a l s o  p r o v i d e   g o o d  r e s u l t s ;  h o w e v e r ,  

t h i s   w i l l   r e q u i r e   (a)  l a r g e r   r e s e r v o i r   o r   (b)  m u l t i p l e  

r e s e r v o i r   f i l l i n g s   d u r i n g   t h e   p a c k i n g   p r o c e d u r e .  

6.  C l o s e   r e s e r v o i r   w i t h   t h e   T e f l o n   p l u g  b e n e a t h   t h e  

c o l u m n   ( s e e   F i g u r e   1  o f  U . S .   P a t e n t   4 , 1 3 1 , 5 4 7 ,   p l u g   N o .  

3) ;   c o n n e c t   to   pump;   and  i m m e d i a t e l y   s t a r t   p u m p i n g  



s o l v e n t   t h r o u g h   s y s t e m   a t   maximum  f l o w   r a t e   i f   Ace  C a t .  

No.  1 3 2 6 5 - 2 5   Pump  or   s i m i l a r   s o l v e n t - d e l i v e r y   s y s t e m   i s  

u s e d   (20  m l / m i n u t e ) .  

7.  C o n t i n u e   u n t i l   c o l u m n   i s   c o m p l e t e l y   f i l l e d   w i t h  

a d s o r b e n t .   P r e s s u r e   s h o u l d   n o t   e x c e e d   maximum  t o l e r a n c e  

of  c o l u m n   d u r i n g   t h i s   o p e r a t i o n   (200  p s i   f o r   l a r g e  

c o l u m n s   and   300  p s i   f o r   a n a l y t i c a l   c o l u m n s ) .   In  m o s t  

c a s e s ,   p r e s s u r e s   l e s s   t h a n   200  p s i   w i l l   be  s u f f i c i e n t .  

8.  S h o u l d   p r e s s u r e   e x c e e d  m a x i m u m   v a l u e s ,   r e d u c e   f l o w -  

r a t e ;   p r e s s u r e   w i l l   d r o p .  

9.  A f t e r   c o l u m n   has   b e e n   f i l l e d   w i t h   a d s o r b e n t ,   t u r n  

o f f   pump;   l e t   p r e s s u r e   d r o p   to   z e r o ;   d i s c o n n e c t   r e s e r v o i r ;  

r e p l a c e   r e s e r v o i r   w i t h   a  p r e - c o l u m n ;   f i l l   p r e - c o l u m n  

w i t h   s o l v e n t   and  s m a l l   a m o u n t   o f   a d s o r b e n t ;   and  pump  a t  

maximum  p r e s s u r e   u n t i l   c o l u m n   i s   c o m p l e t e l y   p a c k e d .  

For   a d d i t i o n a l   i n f o r m a t i o n ,   s e e   g e n e r a l   p r o c e d u r e .  

NOTE:  A l w a y s   a l l o w   p r e s s u r e   to  d e c r e a s e   s l o w l y   a f t e r  

t u r n i n g   o f f   p u m p - - t h i s   w i l l   p r e v e n t   f o r m a t i o n   of   a n y  
c r a c k s   or   c h a n n e l s   in  t h e   p a c k i n g   m a t e r i a l .  

10.  R e l i e v e   p r e s s u r e   a n d  d i s c o n n e c t   p r e - c o l u m n  

c a r e f u l l y .   Wi th   s m a l l   s p a t u l a   r e m o v e   a  few  mm  ( 2 - 4 )  

of  p a c k i n g   f r o m   t o p   of   c o l u m n ;   p l a c e   1  o r  2   f i l t e r ( s )  

in   t o p   of   c o l u m n ;   g e n t l y   d e p r e s s   to   t o p   of   p a c k i n g  

m a t e r i a l ,   and  p l a c e   T e f l o n   p l u g   on  t o p   of   c o l u m n   u n t i l  

s e a l   i s   c o n f i r m e d .   C o n n e c t   c o l u m n   to   pump,   p u t   p r e s s u r e  

on  ( u s u a l l y   l e s s   t h a n   200  p s i )   and  o b s e r v e   t h r o u g h  

g l a s s   w a l l   on  t o p   of  c o l u m n   i f   r e s i n   i s  p a c k i n g   a n y  

f u r t h e r .   I f   p a c k i n g   m a t e r i a l   s h o u l d   c o n t i n u e   t o   s e t t l e  



( t h i s   may  be  t h e   c a s e   w i t h   l a r g e r  c o l u m n s ) ,   some  d e a d  

s p a c e   or  c h a n n e l l i n g   w i l l   a p p e a r   a n d  s t e p   9  s h o u l d   b e  

r e p e a t e d .  

EXAMPLE  8 

P r e p a r a t i o n   of   A - 3 0 9 1 2   F a c t o r  H   f r o m  A - 3 0 9 1 2   F a c t o r  A  

A - 3 0 9 1 2  f a c t o r   H  i s   p r e p a r e d   f r o m   A - 3 0 9 1 2  

f a c t o r   A  u s i n g   t h e   f o l l o w i n g   p r o c e d u r e :  

A n t i b i o t i c   A - 3 0 9 1 2   f a c t o r   A  ( 1 9 . 6   mg)  i s   d i s -  

s o l v e d   in   d i m e t h y l f o r m a m i d e   (1  m l ) .   A c i d i c   m e t h a n o l  

(3%  HC1,  0 . 0 6  m l )   i s   a d d e d  t o   t h i s   s o l u t i o n .   T h e  

r e s u l t i n g   s o l u t i o n   i s  s t i r r e d   a t   room  t e m p e r a t u r e  

o v e r n i g h t   and  t h e n   i s   e v a p o r a t e d   to  d r y n e s s   u n d e r  

v a c u u m .   The  r e s i d u e   o b t a i n e d   i s   c h r o m a t o g r a p h e d   b y  

HPLPLC  as  d e s c r i b e d   in   E x a m p l e  2 ,   u s i n g  r e v e r s e d - p h a s e  

s i l i c a   g e l   ( L P - 1 / C 1 8 ,   p r e p a r e d   a s  d e s c r i b e d   i n   E x a m p l e  

6)  and  CH3OH:H2O:CH3CN  ( 7 : 2 : 1 ) .   a s  t h e  e l u t i n g   s o l v e n t  

to   g i v e   1 . 4   mg  of   A - 3 0 9 1 2   f a c t o r   H  ( t h e   c o m p o u n d   o f  

f o r m u l a   I  w h e r e i n   R  i s   m e t h y l   and  R1  i s   l i n o l e o y l ) .  

EXAMPLE  9 

The  A - 3 0 9 1 2 H - t y p e   a n t i b i o t i c   o f  s t r u c t u r e   I  

w h e r e i n   R  i s   e t h y l   a n d  R 1   i s   l i n o l e o y l   i s  p r e p a r e d   a n d  

p u r i f i e d   by  t h e  m e t h o d   o f   E x a m p l e  8 ,  e x c e p t   t h a t  

e t h a n o l   i s   u s e d   in   t h e   r e a c t i o n   i n s t e a d   o f   m e t h a n o l .  

EXAMPLE  10 

The  A - 3 0 9 1 2 H - t y p e   a n t i b i o t i c   h a v i n g   s t r u c t u r e  

I  w h e r e i n   R  i s  n - p r o p y l   a n d   R1  i s   l i n o l e o y l   i s   p r e p a r e d  

and  p u r i f i e d   by  t h e   m e t h o d   o f  E x a m p l e  8 ,   e x c e p t   t h a t  

n - p r o p a n o l   i s   u s e d   in   t h e  r e a c t i o n  i n s t e a d   o f   m e t h a n o l .  



EXAMPLE  11  

The  A - 3 0 9 1 2 H - t y p e   a n t i b i o t i c   h a v i n g   s t r u c t u r e  

I  w h e r e i n   R  i s   i s o b u t y l   and  R 1  i s   l i n o l e o y l   i s   p r e p a r e d  

and  p u r i f i e d   by  t h e   m e t h o d   of   E x a m p l e   8,  e x c e p t   t h a t  

i s o b u t a n o l   i s   u s e d   in   t h e   r e a d t i o n   i n s t e a d   of   m e t h a n o l .  

EXAMPLE  12 

The  A - 3 0 9 1 2 H - t y p e   a n t i b i o t i c   of   s t r u c t u r e   I  

w h e r e i n   R  i s   n - p e n t y l   and  R1  i s   l i n o l e o y l   i s   p r e p a r e d  

and  p u r i f i e d   by  t h e   m e t h o d   of   E x a m p l e   8,  e x c e p t   t h a t  

n - p e n t a n o l   i s   u s e d   in   t h e   r e a c t i o n   i n s t e a d   of   m e t h a n o l .  

EXAMPLE  1 3  

The  A - 3 0 9 1 2 H - t y p e   a n t i b i o t i c   of   s t r u c t u r e   I  

w h e r e i n   R  i s   n - h e x y l   and  R1  i s   l i n o l e o y l   i s   p r e p a r e d  

and  p u r i f i e d   by  t h e   m e t h o d   of  E x a m p l e   8,  e x c e p t   t h a t  

n - h e x a n o l   i s   u s e d   in   t h e   r e a c t i o n   i n s t e a d   of  m e t h a n o l .  

EXAMPLE  14 

The  A - 3 0 9 1 2 H - t y p e   a n t i b i o t i c   h a v i n g   s t r u c t u r e  

I  w h e r e i n   R  i s   e t h y l   and  R1  i s   s t e a r o y l   i s   p r e p a r e d   a n d  

p u r i f i e d   by  t h e   m e t h o d   of   E x a m p l e   8,  e x c e p t   t h a t   t e t r a -  

h y d r o - A - 3 0 9 1 2   f a c t o r   A  i s   u s e d   i n s t e a d   of   A - 3 0 9 1 2  

f a c t o r   A  and  e t h a n o l   i s   u s e d   i n s t e a d   of   m e t h a n o l   in   t h e  

r e a c t i o n .  

EXAMPLE  15 

The  A - 3 0 9 1 2 H - t y p e   a n t i b i o t i c   h a v i n g   s t r u c t u r e  

I  w h e r e i n   R  i s   2 - e t h y l - l - b u t y l   and  R1  is   l i n o l e o y l   i s  

p r e p a r e d   and  p u r i f i e d   by  t h e   m e t h o d   of   E x a m p l e   8 ,  

e x c e p t   t h a t   2 - e t h y l - l - b u t a n o l   is   u s e d   i n s t e a d   of   m e t h a n o l  

in   t h e   r e a c t i o n .  



EXAMPLE  16 

The  A - 3 0 9 1 2 H - t y p e   a n t i b i o t i c   h a v i n g   s t r u c t u r e  

I  w h e r e i n   R  i s   3 - m e t h y l - l - b u t y l   and  R1  is   l i n o l e o y l   i s  

p r e p a r e d   and   p u r i f i e d   by  t h e   m e t h o d   of   E x a m p l e   8 ,  

e x c e p t   t h a t   3 - m e t h y l - l - b u t a n o l   i s   u s e d   i n s t e a d   o f  

m e t h a n o l   in   t h e   r e a c t i o n .  

EXAMPLE  17  

The  A - 3 0 9 1 2 - t y p e   a n t i b i o t i c   h a v i n g   s t r u c t u r e  

I  w h e r e i n   R  i s   n - p r o p y l   and  R1  i s   s t e a r o y l   i s   p r e p a r e d  

and  p u r i f i e d   by  t h e   m e t h o d   of   E x a m p l e   10  e x c e p t   t h a t  

t e t r a h y d r o - A - 3 0 9 1 2   f a c t o r   A  is   u s e d   i n s t e a d   of   A - 3 0 9 1 2  

f a c t o r   A .  

EXAMPLE  18  

The  A - 3 0 9 1 2 - t y p e   a n t i b i o t i c   h a v i n g   s t r u c t u r e  

I  w h e r e i n   R  i s   i s o b u t y l  a n d   R1  i s   s t e a r o y l   i s   p r e p a r e d  

by  h y d r o g e n a t i o n   of   t h e   c o m p o u n d   w h e r e i n   R  i s   i s o b u t y l  

and   R   i s   l i n o l e o y l   ( p r e p a r e d   as  in   E x a m p l e   11)  a c c o r d i n g  

to  t h e   m e t h o d   of   E x a m p l e   5 .  



1.  An  A - 3 0 9 1 2 H - t y p e   a n t i b i o t i c   w h i c h   has   t h e  

s t r u c t u r a l   f o r m u l a :  

w h e r e i n   R 1  i s   l i n o l e o y l  o r   s t e a r o y l   a n d  R   i s  C 1 - C 6  

a l k y l ,   s u b j e c t   t o  t h e   p r o v i s o   t h a t  w h e n   R  i s   m e t h y l   R  

i s   l i n o l e o y l .  

2.  The  A - 3 0 9 1 2 - t y p e   a n t i b i o t i c   of   c l a i m   1 

w h e r e i n   R 1  i s   l i n o l e o y l   and  R  i s   (C1-C6)   a l k y l .  

3.  The  A - 3 0 9 1 2 H - t y p e   a n t i b i o t i c   of  c l a i m   1 

w h e r e i n   R 1  i s   l i n o l e o y l   and  R  i s   m e t h y l ,   t h a t   i s ,  

a n t i b i o t i c   A - 3 0 9 1 2   f a c t o r   H.  

4.  The  A - 3 0 9 1 2 H - t y p e  a n t i b i o t i c   of  c l a i m   1 

w h e r e i n   R 1  i s   l i n o l e o y l   and  R  i s   p r o p y l .  

5.  The  A - 3 0 9 1 2 H - t y p e a n t i b i o t i c   of  c l a i m   1 

w h e r e i n   R 1  i s   l i n o l e o y l   and  R  i s   h e x y l .  



6.  The  A - 3 0 9 1 2 H - t y p e   a n t i b i o t i c   of   c l a i m   1 

w h e r e i n   R1  i s   s t e a r o y l   a n d  R   i s   (C2-C6)   a l k y l .  

7.  A  p r o c e s s   f o r   p r e p a r i n g   an  A - 3 0 9 1 2 H - t y p e  

a n t i b i o t i c   w h i c h   h a s   t h e   s t r u c t u r a l   f o r m u l a :  

w h e r e i n   R1  i s   l i n o l e o y l   o r  s t e a r o y l   a n d   R  i s   C 1 - C 6  
a l k y l ,   s u b j e c t   to   t h e   p r o v i s o   t h a t   when   R  i s   m e t h y l   R  

i s   l i n o l e o y l ,   c h a r a c t e r i z e d   by  r e a c t i n g   a  c o m p o u n d   o f  

F o r m u l a   I I  



w h e r e i n   R 2  i s   l i n o l e o y l   or   s t e a r o y l  

A)  when  R2  i s   l i n o l e o y l ,   w i t h  

1)  an  a l c o h o l   of  t h e   f o r m u l a   ROH  w h e r e i n   R 

is   d e f i n e d   as  a b o v e ;   o r  

2)  an  a l c o h o l   of  t h e   f o r m u l a   R3OH  w h e r e i n  
R3  i s   C2-C6  a l k y l ;  

B)  when  R 2  i s   s t e a r o y l ,   w i t h   an  a l c o h o l   of   t h e  

f o r m u l a   R3OH; 

in   a  p o l a r   i n e r t   s o l v e n t   or   in   an  e x c e s s   of  t h e   r e a c -  
t a n t   a l c o h o l   a t   0°C  to  70°C .   u n d e r   a c i d i c   c o n d i t i o n s ;  

and  when  t h e   a l c o h o l   R3OH  is   r e a c t e d   w i t h   a  c o m p o u n d   o f  

F o r m u l a   I I   w h e r e i n   R2  i s   l i n o l e o y l ,   o p t i o n a l l y ,   r e d u c i n g  
t h e   l i n o l e o y l   g r o u p   in   t h e   r e s u l t i n g   c o m p o u n d   to   s t e a r o y l .  



8.  The  p r o c e s s   of   c l a i m   7  f o r   p r e p a r i n g   t h e  

A - 3 0 9 1 2 H - t y p e   a n t i b i o t i c   of   f o r m u l a   I  w h e r e i n   R1  i s  

l i n o l e o y l   and  R  i s   -CH3,   t h a t .  i s   a n t i b i o t i c   A - 3 0 9 1 2  

f a c t o r   H,  c h a r a c t e r i z e d   by  r e a c t i n g   A - 3 0 9 1 2   f a c t o r   A ,  

d i s s o l v e d   in   d i m e t h y l f o r m a m i d e   w i t h   a c i d i c   m e t h a n o l  

(HC1)  a t   room  t e m p e r a t u r e   w i t h   o v e r n i g h t   s t i r r i n g   f o l -  

l o w e d   by  e v a p o r a t i o n   to   d r y n e s s   and   p u r i f i c a t i o n   b y  

h i g h   p r e s s u r e   c h r o m a t o g r a p h y .  

9.  A  p h a r m a c e u t i c a l   f o r m u l a t i o n   w h i c h   c o m -  

p r i s e s   t h e   a c t i v e   i n g r e d i e n t ,   an  A - 3 0 9 1 2 H - t y p e   a n t i b i -  

o t i c   w h i c h   has   t h e   s t r u c t u r a l   f o r m u l a   I  as  d e s c r i b e d   i n  

c l a i m   1,  a s s o c i a t e d   w i t h   a  p h a r m a c e u t i c a l l y   a c c e p t a b l e  

c a r r i e r   t h e r e f o r .  

10.  An  A - 3 0 9 1 2 H - t y p e   a n t i b i o t i c   w h i c h   has   t h e  

s t r u c t u r a l   f o r m u l a   I  as  d e s c r i b e d   in   c l a i m   1  f o r   u s e   a s  

an  a n t i f u n g a l   a g e n t   f o r   t r e a t i n g   f u n g a l   i n f e c t i o n s   i n  

m a m m a l s .   - 

11.  An  A-30912  H-type  a n t i b i o t i c   accord ing   to  any  o f  

claims  1  to  6  s u b s t a n t i a l l y   f ree   from  i m p u r i t y .  
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